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Combustion Engineering RPS Fault Trees 
This appendix presents the reactor protection system (RPS) fault trees representing the Combustion 

Engineering RPS designs.  The number near the bottom of transfer gates indicates the fault tree page 
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CE1-01-RPS

CE1-01-RPS1

CE1-01-RPS1-1

5

CE1-02-M1

6

CE1-03-M2

CE1-01-RPS1-2

7

CE1-04-M3

8

CE1-05-M4

3

CE1-01-RPS1-LMF-1

2

CE1-01-RPS1-BSF-1

8.4E-7

CE1-ROD-CF-RODS

COMMON CAUSE
FAILURE OF BISTABLE

TRIP UNITS

COMMON CAUSE
FAILURES OF LOGIC

MATRIX RELAYS

FAILURE OF TRIP
CONTACTOR M3

AND M4

FAILURE OF TRIP
CONTACTOR M1

AND M2

CLUTCH POWER
SUPPLY BUSES

FAIL TO DE-ENERGIZE

FAILURE OF TRIP
CONTACT M4

FAILURE OF TRIP
CONTACT M3

FAILURE OF TRIP
CONTACT M2

FAILURE OF TRIP
CONTACT M1

REACTOR PROTECTION
SYSTEM (RPS)

FOR CE GROUP
1 TYPE FAILS

CCF 20% OR MORE
CRD/RODS FAIL TO

INSERT

 CE1-01-RPS  -   REACTOR PROTECTION SYSTEM (RPS) FOR CE GROUP 1 TYPE FAILS 2001/10/05 Page 1
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CE1-01-RPS1-BSF-1

4

CE1-01-RPS1-MT1-F CE1-01-RPS1-BSF-2

CE1-01-RPS1-BICHATM

1.6E-2

CE1-RPS-TM-CHA

1.7E-6

CE1-CBI-CF-4OF6TM

CE1-01-RPS1-BIF-4

11

CE1-08-CHA-NOTM

7.7E-7

CE1-CBI-CF-6OF8

CCF OF BISTABLE
TRIP UNITS (CH
A NOT IN T&M)

CCF OF BISTABLE
TRIP UNITS

OPERATOR FAILS
TO MANUAL TRIP

RPS

COMMON CAUSE
FAILURE OF BISTABLE

TRIP UNITS

CCF OF BISTABLE
TRIP UNITS DURING

CH A T&M

RPS CHANNEL
A IS NOT IN TEST

AND MAINTENANCE

CCF SPECIFIC
4 OF 6 BISTABLE
TRIP UNITS (CH

A T&M)

CCF SPECIFIC
6 OF 8 BISTABLE

TRIP UNITS

RPS CHANNEL
A IN TEST AND
MAINTENANCE

 CE1-01-RPS1-BSF-1  -   COMMON CAUSE FAILURE OF BISTABLE TRIP UNITS 2001/03/02 Page 2
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CE1-01-RPS1-LMF-1

4

CE1-01-RPS1-MT1-F CE1-01-RPS1-LMF-2

CE1-01-RPS1-CHATM

1.6E-2

CE1-RPS-TM-CHA

1.6E-7

CE1-RYL-CF-LM6OF12TM

CE1-01-RPS1-LMF-3

11

CE1-08-CHA-NOTM

4.3E-8

CE1-RYL-CF-LM12OF24

CCF OF LOGIC
MATRIX RELAYS

(CH A NOT IN
T&M)

CCF OF LOGIC
MATRIX RELAYS

DURING CH A T&M

CCF OF LOGIC
MATRIC RELAYS

OPERATOR FAILS
TO MANUAL TRIP

RPS

COMMON CAUSE
FAILURES OF LOGIC

MATRIX RELAYS

RPS CHANNEL
A IS NOT IN TEST

AND MAINTENANCE

CCF SPECIFIC
6 OF 12 LOGIC

MATRIX OUTPUT
RELAYS (CH A

T&M)

CCF SPECIFIC
12 OF 24 LOGIC
MATRIX OUTPUT

RELAYS

RPS CHANNEL
A IN TEST AND
MAINTENANCE

 CE1-01-RPS1-LMF-1  -   COMMON CAUSE FAILURES OF LOGIC MATRIX RELAYS 2001/03/02 Page 3
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CE1-01-RPS1-MT1-F

9

CE1-06-MT1

29

CE1-26-MT2

OPERATOR FAILS
TO MANUAL TRIP

RPS

FAILURE OF MANUAL
SWITCH 2

FAILURE OF MANUAL
SWITCH 1

 CE1-01-RPS1-MT1-F  -   OPERATOR FAILS TO MANUAL TRIP RPS 2001/03/02 Page 4
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CE1-02-M1

CE1-02-M1-F

9

CE1-06-MT1 CE1-02-M1-1

CE1-02-M1-2

11

CE1-08-CHA-NOTM

10

CE1-07-M1LM

CE1-02-M1-3

12

CE1-09-M1LMATM

1.6E-2

CE1-RPS-TM-CHA

1.2E-4

CE1-RYT-FF-ICM1

4.8E-6

CE1-RYT-CF-2OF4

TRIP CONTACT
M1 FAILURES

FAILURE OF LOGIC
MATRIX RELAY

FOR M1 SIGNAL
(CH A IN T&M)

FAILURE OF LOGIC
MATRIX RELAY
FOR M1 SIGNAL

(CH A NOT IN
T&M

RPS CHANNEL
A IS NOT IN TEST

AND MAINTENANCE

LOGIC MATRIX
RELAYS FOR M1
FAILS (CHANNEL

A IN T&M)

LOGIC MATRIX
RELAYS FOR M1

FAIL (NO RPS
T&M)

REACTOR TRIP
LOGIC MATRIX

RELAYS FOR M1
SIGNAL FAIL

FAILURE OF MANUAL
SWITCH 1

FAILURE OF TRIP
CONTACT M1

CCF 2 OF 4 (1-OUT-OF-2
TWICE) TRIP CONTACTORS

TRIP CONTACTOR
M1 RELAY FAILS

RPS CHANNEL
A IN TEST AND
MAINTENANCE

 CE1-02-M1  -   FAILURE OF TRIP CONTACTOR M1 2001/03/02 Page 5
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CE1-03-M2

CE1-03-M2-F

9

CE1-06-MT1 CE1-03-M2-1

CE1-03-M2-2

11

CE1-08-CHA-NOTM

27

CE1-24-M2LM

CE1-03-M2-3

28

CE1-25-M2LMATM

1.6E-2

CE1-RPS-TM-CHA

4.8E-6

CE1-RYT-CF-2OF4

1.2E-4

CE1-RYT-FF-ICM2

TRIP CONTACT
M2 FAILURES

FAILURE OF LOGIC
MATRIX RELAY

FOR M2 SIGNAL
(CH A IN T&M)

FAILURE OF LOGIC
MATRIX RELAY
FOR M2 SIGNAL

(CH A NOT IN
T&M

LOGIC MATRIX
RELAYS FOR M2
FAILS (CHANNEL

A IN T&M)

LOGIC MATRIX
RELAYS FOR M2

FAIL (NO RPS
T&M)

REACTOR TRIP
LOGIC MATRIX

RELAYS FOR M2
SIGNAL FAIL

RPS CHANNEL
A IS NOT IN TEST

AND MAINTENANCE

FAILURE OF MANUAL
SWITCH 1

FAILURE OF TRIP
CONTACT M2

TRIP CONTACTOR
M2 RELAY FAILS

CCF 2 OF 4 (1-OUT-OF-2
TWICE) TRIP CONTACTORS

RPS CHANNEL
A IN TEST AND
MAINTENANCE

 CE1-03-M2  -   FAILURE OF TRIP CONTACTOR M2 2001/03/02 Page 6
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CE1-04-M3

CE1-04-M3-F

29

CE1-26-MT2 CE1-04-M3-1

CE1-04-M3-2

11

CE1-08-CHA-NOTM

30

CE1-27-M3LM

CE1-04-M3-3

31

CE1-28-M3LMATM

1.6E-2

CE1-RPS-TM-CHA

4.8E-6

CE1-RYT-CF-2OF4

1.2E-4

CE1-RYT-FF-ICM3

TRIP CONTACT
M3 FAILURS

FAILURE OF LOGIC
MATRIX RELAY

FOR M3 SIGNAL
(CH A IN T&M)

FAILURE OF LOGIC
MATRIX RELAY
FOR M3 SIGNAL

(CH A NOT IN
T&M

LOGIC MATRIX
RELAYS FOR M3
FAILS (CHANNEL

A IN T&M)

LOGIC MATRIX
RELAYS FOR M3

FAIL (NO RPS
T&M)

REACTOR TRIP
LOGIC MATRIX

RELAYS FOR M3
SIGNAL FAIL

FAILURE OF MANUAL
SWITCH 2

RPS CHANNEL
A IS NOT IN TEST

AND MAINTENANCE

FAILURE OF TRIP
CONTACT M3

TRIP CONTACTOR
M3 RELAY FAILS

CCF 2 OF 4 (1-OUT-OF-2
TWICE) TRIP CONTACTORS

RPS CHANNEL
A IN TEST AND
MAINTENANCE

 CE1-04-M3  -   FAILURE OF TRIP CONTACTOR M3 2001/03/02 Page 7
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CE1-05-M4

CE1-05-M4-F

29

CE1-26-MT2 CE1-05-M4-1

CE1-05-M4-2

11

CE1-08-CHA-NOTM

32

CE1-29-M4LM

CE1-05-M4-3

33

CE1-30-M4LMATM

1.6E-2

CE1-RPS-TM-CHA

4.8E-6

CE1-RYT-CF-2OF4

1.2E-4

CE1-RYT-FF-ICM4

TRIP CONTACT
M4 FAILURES

FAILURE OF LOGIC
MATRIX RELAY

FOR M4 SIGNAL
(CH A IN T&M)

FAILURE OF LOGIC
MATRIX RELAY
FOR M4 SIGNAL

(CH A NOT IN
T&M

LOGIC MATRIX
RELAYS FOR M4
FAILS (CHANNEL

A IN T&M)

LOGIC MATRIX
RELAYS FOR M4

FAIL (NO RPS
T&M)

REACTOR TRIP
LOGIC MATRIX

RELAYS FOR M4
SIGNAL FAIL

FAILURE OF MANUAL
SWITCH 2

RPS CHANNEL
A IS NOT IN TEST

AND MAINTENANCE

FAILURE OF TRIP
CONTACT M4

TRIP CONTACTOR
M4 RELAY FAILS

CCF 2 OF 4 (1-OUT-OF-2
TWICE) TRIP CONTACTORS

RPS CHANNEL
A IN TEST AND
MAINTENANCE

 CE1-05-M4  -   FAILURE OF TRIP CONTACTOR M4 2001/03/02 Page 8
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CE1-06-MT1

1.0E-2

CE1-XHE-XE-SCRAM

1.3E-4

CE1-MSW-FF-MT1

FAILURE OF MANUAL
SWITCH 1

MANUAL SWITCH
1 FAILS

OPERATOR FAILS
TO INITIATE MANUAL

SCRAM

 CE1-06-MT1  -   MANUAL TRIP 1 FAILS 2001/03/02 Page 9
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CE1-07-M1LM

CE1-07-M1LM-1

CE1-07-M1LM-AB

13

CE1-10-LMAB

2.6E-4

CE1-RYL-FF-LAB1

CE1-07-M1LM-BC

14

CE1-11-LMBC

2.6E-4

CE1-RYL-FF-LBC1

CE1-07-M1LM-BD

15

CE1-12-LMBD

2.6E-4

CE1-RYL-FF-LBD1

CE1-07-M1LMAC

16

CE1-13-LMAC

2.6E-4

CE1-RYL-FF-LAC1

CE1-07-M1LM-CD

17

CE1-14-LMCD

2.6E-4

CE1-RYL-FF-LCD1

CE1-07-M1LM-AD

18

CE1-15-LMAD

2.6E-4

CE1-RYL-FF-LAD1

2.0E-7

CE1-RYL-CF-1LM6OF6

INPUT TO LOGIC
MATRIX AD FAILS

INPUT TO LOGIC
MATRIX CD FAILS

INPUT TO LOGIC
MATRIX AC FAILS

INPUT TO LOGIC
MATRIX BD FAILS

INPUT TO LOGIC
MATRIX BC FAILS

INPUT TO LOGIC
MATRIX AB FAILS

LOGIC MATRIX
AD OUTPUT RELAYS

TO M1 FAIL

LOGIC MATRIX
CD OUTPUT RELAYS

TO M1 FAIL

LOGIC MATRIX
AC OUTPUT RELAYS

TO M1 FAIL

LOGIC MATRIX
BD OUTPUT RELAYS

TO M1  FAIL

LOGIC MATRIX
BC OUTPUT RELAYS

TO M1 FAIL

LOGIC MATRIX
AB OUTPUT RELAYS

TO M1 FAIL

LOGIC MATRIX
OUTPUT RELAYS
FOR M 1 SIGNAL

FAIL

FAILURE OF LOGIC
MATRIX RELAY
FOR M1 SIGNAL

(CH A NOT IN
T&M

AD OUTPUT RELAY
1 FAILS

CCF 6 OF 6 M1
LOGIC M ATRIC

REL AY OUTPUTS

CD OUTPUT RELAY
1 FAILS

AC OUTPUT RELAY
1 FAILS

BD OUTPUT RELAY
1 FAILS

BC OUTPUT RELAY
1 FAILS

AB OUTPUT RELAY
1 FAILS

 CE1-07-M1LM  -   FAILURE OF LOGIC MATRIX RELAYS FOR M1 SIGNAL 2001/06/07 Page 10
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CE1-08-CHA-NOTM

1.6E-2

CE1-RPS-TM-CHA

RPS CHANNEL
A IS NOT IN TEST

AND MAINTENANCE

RPS CHANNEL
A IN TEST AND
MAINTENANCE

 CE1-08-CHA-NOTM  -   RPS CHANNEL A NOT IN TEST AND MAINTENANCE 2001/03/02 Page 11
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CE1-09-M1LMATM

CE1-09-M1LM-1

CE1-09-M1LM-BC

34

CE1-31-LMBCATM

2.6E-4

CE1-RYL-FF-LBC1

CE1-09-M1LM-BD

35

CE1-32-LMBDATM

2.6E-4

CE1-RYL-FF-LBD1

CE1-09-M1LM-CD

36

CE1-33-LMCDATM

2.6E-4

CE1-RYL-FF-LCD1

4.7E-7

CE1-RYL-CF-1LM3OF3TM

INPUT TO LOGIC
MATRIX CD FAILS

(CH A T&M)

INPUT TO LOGIC
MATRIX BD FAILS

(CH A T&M)

INPUT TO LOGIC
MATRIX BC FAILS

(CH A T&M)

LOGIC MATRIX
CD OUTPUT RELAYS

TO M1 FAIL

LOGIC MATRIX
BD OUTPUT RELAYS

TO M1 FAIL

LOGIC MATRIX
BC OUTPUT RELAYS

TO M1 FAIL

LOGIC MATRIX
OUTPUT RELAYS
FOR M1 SIGNAL
FAIL (CH A T&M)

FAILURE OF LOGIC
MATRIX RELAY
FOR M1 SIGNAL
(CH A IN T&M)

CCF 3 OF 3 M1
LOGIC MATRIC

RELAY OUTPUTS
(CH A T&M)

CD OUTPUT RELAY
1 FAILS

BD OUTPUT RELAY
1 FAILS

BC OUTPUT RELAY
1 FAILS

 CE1-09-M1LMATM  -   FAILURE OF LOGIC MATRIX RELAYS FOR M1 SIGNAL (CH A T&M) 2001/06/07 Page 12
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CE1-10-LMAB

CE1-10-LMAB-CA

19

CE1-16-CHAT

20

CE1-17-CHAP

CE1-10-LMAB-CB

21

CE1-18-CHBT

22

CE1-19-CHBP

INPUT TO LOGIC
MATRIX AB FAILS

CHANNEL B PRESSURE
BISTABLE FAILS

CHANNEL B TEMPERATURE
BISTABLE FAILS

CHANNEL A PRESSURE
BISTABLE FAILS

CHANNEL A TEMPERATURE
BISTABLE FAILS

INPUT SIGNAL
TO LOGIC MATRIX

AB FROM CHANNEL
B FAILS

INPUT SIGNAL
TO LOGIC MATRIX

AB FROM CHANNEL
A FAILS

 CE1-10-LMAB  -   INPUT SIGNAL TO LOGIC MATRIX AB FAILS 2001/03/02 Page 13
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CE1-11-LMBC

CE1-11-LMBC-CB

21

CE1-18-CHBT

22

CE1-19-CHBP

CE1-11-LMBC-CC

24

CE1-21-CHCP

23

CE1-20-CHCT

CHANNEL C TEMPERATURE
BISTABLE FAILS

CHANNEL C PRESSURE
BISTABLE FAILS

INPUT SIGNAL
TO LOGIC MATRIX

BC FROM CHANNEL
C FAILS

INPUT SIGNAL
TO LOGIC MATRIX

BC FROM CHANNEL
B FAILS

INPUT TO LOGIC
MATRIX BC FAILS

CHANNEL B PRESSURE
BISTABLE FAILS

CHANNEL B TEMPERATURE
BISTABLE FAILS

 CE1-11-LMBC  -   INPUT SIGNAL TO LOGIC MATRIX BC FAILS 2001/03/02 Page 14
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CE1-12-LMBD

CE1-12-LMBD-CB

21

CE1-18-CHBT

22

CE1-19-CHBP

CE1-12-LMBD-CD

26

CE1-23-CHDP

25

CE1-22-CHDT

INPUT SIGNAL
TO LOGIC MATRIX

BD FROM CHANNEL
D FAILS

CHANNEL D TEMPERATURE
BISTABLE FAILS

CHANNEL D PRESSURE
BISTABLE FAILS

INPUT SIGNAL
TO LOGIC MATRIX

BD FROM CHANNEL
B FAILS

INPUT TO LOGIC
MATRIX BD FAILS

CHANNEL B PRESSURE
BISTABLE FAILS

CHANNEL B TEMPERATURE
BISTABLE FAILS

 CE1-12-LMBD  -   INPUT SIGNAL TO LOGIC MATRIX BD FAILS 2001/03/02 Page 15
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CE1-13-LMAC

CE1-13-LMAC-CA

19

CE1-16-CHAT

20

CE1-17-CHAP

CE1-13-LMAC-CC

24

CE1-21-CHCP

23

CE1-20-CHCT

INPUT SIGNAL
TO LOGIC MATRIX

AC FROM CHANNEL
C  FAILS

INPUT SIGNAL
TO LOGIC MATRIX

AC FROM CHANNEL
A FAILS

CHANNEL C TEMPERATURE
BISTABLE FAILS

CHANNEL C PRESSURE
BISTABLE FAILS

INPUT TO LOGIC
MATRIX AC FAILS

CHANNEL A PRESSURE
BISTABLE FAILS

CHANNEL A TEMPERATURE
BISTABLE FAILS

 CE1-13-LMAC  -   INPUT SIGNAL TO LOGIC MATRIX AC FAILS 2001/03/02 Page 16
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CE1-14-LMCD

CE1-14-LMCD-CC

24

CE1-21-CHCP

23

CE1-20-CHCT

CE1-14-LMCD-CD

26

CE1-23-CHDP

25

CE1-22-CHDT

INPUT SIGNAL
TO LOGIC MATRIX

CD FROM CHANNEL
D  FAILS

INPUT SIGNAL
TO LOGIC MATRIX

CD FROM CHANNEL
C FAILS

CHANNEL C TEMPERATURE
BISTABLE FAILS

CHANNEL D TEMPERATURE
BISTABLE FAILS

CHANNEL D PRESSURE
BISTABLE FAILS

CHANNEL C PRESSURE
BISTABLE FAILS

INPUT TO LOGIC
MATRIX CD FAILS

 CE1-14-LMCD  -   INPUT SIGNAL TO LOGIC MATRIX CD FAILS 2001/03/02 Page 17
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CE1-15-LMAD

CE1-15-LMAD-CA

19

CE1-16-CHAT

20

CE1-17-CHAP

CE1-15-LMAD-CD

26

CE1-23-CHDP

25

CE1-22-CHDT

INPUT SIGNAL
TO LOGIC MATRIX

AD FROM CHANNEL
D  FAILS

INPUT SIGNAL
TO LOGIC MATRIX

AD FROM CHANNEL
A FAILS

CHANNEL D TEMPERATURE
BISTABLE FAILS

CHANNEL D PRESSURE
BISTABLE FAILS

INPUT TO LOGIC
MATRIX AD FAILS

CHANNEL A PRESSURE
BISTABLE FAILS

CHANNEL A TEMPERATURE
BISTABLE FAILS

 CE1-15-LMAD  -   INPUT SIGNAL TO LOGIC MATRIX AD FAILS 2001/03/02 Page 18
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CE1-16-CHAT

5.0E-4

CE1-CBI-FF-TA

7.2E-6

CE1-CBI-CF-T3OF4

7.6E-3

CE1-CPA-FF-TA

1.7E-4

CE1-CPA-CF-T3OF4

8.4E-4

CE1-CTP-FF-HTA

1.0E-5

CE1-CTP-CF-HT3OF4

8.4E-4

CE1-CTP-FF-CTA

1.0E-5

CE1-CTP-CF-CT3OF4

CHANNEL A TEMPERATURE
BISTABLE FAILS

CCF 3 OF 4 COLD
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CHANNEL A COLD
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CCF 3 OF 4 HOT
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CHANNEL A HOT
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CCF 3 OF 4 CORE
PROTECTION

CALCULATORS

CHANNEL A ANALOG
CORE PROTECTION
CALCULATOR FAILS

CCF OF 3 OF
4 TEMPERATURE

BISTABLES

CHANNEL A TEMPERATURE
BISTABLE UNIT

FAILS

 CE1-16-CHAT  -   CHANNEL A TEMPERATURE BISTABLE FAILS 2001/06/07 Page 19
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CE1-17-CHAP

5.0E-4

CE1-CBI-FF-PA

1.1E-4

CE1-CPR-FF-PA

1.5E-6

CE1-CPR-CF-P3OF4

7.2E-6

CE1-CBI-CF-P3OF4

CHANNEL A PRESSURE
BISTABLE FAILS

CCF 3 OF 4 PRESSURE
BISTABLES

CCF 3 OF 4 PRESSURE
SENSORS/TRANSMITTERS

CHANNEL A PRESSURE
SENSOR/TRANSMITTER

FAILS

CHANNEL A PRESSURE
BISTABLE FAILS

 CE1-17-CHAP  -   CHANNEL A PRESSURE BISTABLE FAILS 2001/03/02 Page 20
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CE1-18-CHBT

7.2E-6

CE1-CBI-CF-T3OF4

1.7E-4

CE1-CPA-CF-T3OF4

1.0E-5

CE1-CTP-CF-HT3OF4

1.0E-5

CE1-CTP-CF-CT3OF4

5.0E-4

CE1-CBI-FF-TB

7.6E-3

CE1-CPA-FF-TB

8.4E-4

CE1-CTP-FF-HTB

8.4E-4

CE1-CTP-FF-CTB

CHANNEL B TEMPERATURE
BISTABLE FAILS

CHANNEL B COLD
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CHANNEL B HOT
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CHANNEL B ANALOG
CORE PROTECTION
CALCULATOR FAILS

CHANNEL B
TEMPERATURE BISTABLE

UNIT FAILS

CCF 3 OF 4 COLD
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CCF 3 OF 4 HOT
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CCF 3 OF 4 CORE
PROTECTION

CALCULATORS

CCF OF 3 OF
4 TEMPERATURE

BISTABLES

 CE1-18-CHBT  -   CHANNEL B TEMPERATURE BISTABLE FAILS 2001/06/07 Page 21
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CE1-19-CHBP

1.5E-6

CE1-CPR-CF-P3OF4

7.2E-6

CE1-CBI-CF-P3OF4

5.0E-4

CE1-CBI-FF-PB

1.1E-4

CE1-CPR-FF-PB

CHANNEL B PRESSURE
BISTABLE FAILS

CHANNEL B PRESSURE
SENSOR/TRANSMITTER

FAILS

CHANNEL B PRESSURE
BISTABLE FAILS

CCF 3 OF 4 PRESSURE
BISTABLES

CCF 3 OF 4 PRESSURE
SENSORS/TRANSMITTERS

 CE1-19-CHBP  -   CHANNEL B PRESSURE BISTABLE FAILS 2001/03/02 Page 22
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CE1-20-CHCT

7.2E-6

CE1-CBI-CF-T3OF4

1.7E-4

CE1-CPA-CF-T3OF4

1.0E-5

CE1-CTP-CF-HT3OF4

1.0E-5

CE1-CTP-CF-CT3OF4

5.0E-4

CE1-CBI-FF-TC

7.6E-3

CE1-CPA-FF-TC

8.4E-4

CE1-CTP-FF-HTC

8.4E-4

CE1-CTP-FF-CTC

CHANNEL C TEMPERATURE
BISTABLE FAILS

CHANNEL C COLD
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CHANNEL C HOT
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CHANNEL C ANALOG
CORE PROTECTION
CALCULATOR FAILS

CHANNEL C
TEMPERATURE BISTABLE

UNIT FAILS

CCF 3 OF 4 COLD
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CCF 3 OF 4 HOT
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CCF 3 OF 4 CORE
PROTECTION

CALCULATORS

CCF OF 3 OF
4 TEMPERATURE

BISTABLES

 CE1-20-CHCT  -   CHANNEL C TEMPERATURE BISTABLE FAILS 2001/06/07 Page 23
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CE1-21-CHCP

1.5E-6

CE1-CPR-CF-P3OF4

7.2E-6

CE1-CBI-CF-P3OF4

5.0E-4

CE1-CBI-FF-PC

1.1E-4

CE1-CPR-FF-PC

CHANNEL C PRESSURE
BISTABLE FAILS

CHANNEL C PRESSURE
SENSOR/TRANSMITTER

FAILS

CHANNEL C PRESSURE
BISTABLE FAILS

CCF 3 OF 4 PRESSURE
BISTABLES

CCF 3 OF 4 PRESSURE
SENSORS/TRANSMITTERS

 CE1-21-CHCP  -   CHANNELC PRESSURE BISTABLE FAILS 2001/03/02 Page 24



 

Fault Trees  Combustion Engineering RPS 28 

CE1-22-CHDT

7.2E-6

CE1-CBI-CF-T3OF4

1.7E-4

CE1-CPA-CF-T3OF4

1.0E-5

CE1-CTP-CF-HT3OF4

1.0E-5

CE1-CTP-CF-CT3OF4

5.0E-4

CE1-CBI-FF-TD

7.6E-3

CE1-CPA-FF-TD

8.4E-4

CE1-CTP-FF-HTD

8.4E-4

CE1-CTP-FF-CTD

CHANNEL D TEMPERATURE
BISTABLE FAILS

CHANNEL D COLD
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CHANNEL D HOT
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CHANNEL D ANALOG
CORE PROTECTION
CALCULATOR FAILS

CHANNEL D
TEMPERATURE BISTABLE

UNIT FAILS

CCF 3 OF 4 COLD
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CCF 3 OF 4 HOT
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CCF 3 OF 4 CORE
PROTECTION

CALCULATORS

CCF OF 3 OF
4 TEMPERATURE

BISTABLES

 CE1-22-CHDT  -   CHANNEL D TEMPERATURE BISTABLE FAILS 2001/06/07 Page 25



 

Fault Trees  Combustion Engineering RPS 29 

CE1-23-CHDP

1.5E-6

CE1-CPR-CF-P3OF4

7.2E-6

CE1-CBI-CF-P3OF4

5.0E-4

CE1-CBI-FF-PD

1.1E-4

CE1-CPR-FF-PD

CHANNEL D PRESSURE
BISTABLE FAILS

CHANNEL D PRESSURE
SENSOR/TRANSMITTER

FAILS

CHANNEL D PRESSURE
BISTABLE FAILS

CCF 3 OF 4 PRESSURE
BISTABLES

CCF 3 OF 4 PRESSURE
SENSORS/TRANSMITTERS

 CE1-23-CHDP  -   CHANNEL D PRESSURE BISTABLE FAILS 2001/03/02 Page 26



 

Fault Trees  Combustion Engineering RPS 30 

CE1-24-M2LM

CE1-24-M2LM-1

CE1-24-M2LM-AB

13

CE1-10-LMAB

2.6E-4

CE1-RYL-FF-LAB2

CE1-24-M2LM-BC

14

CE1-11-LMBC

2.6E-4

CE1-RYL-FF-LBC2

CE1-24-M2LM-BD

15

CE1-12-LMBD

2.6E-4

CE1-RYL-FF-LBD2

CE1-24-M2LMAC

16

CE1-13-LMAC

2.6E-4

CE1-RYL-FF-LAC2

CE1-24-M2LM-CD

17

CE1-14-LMCD

2.6E-4

CE1-RYL-FF-LCD2

CE1-24-M2LM-AD

18

CE1-15-LMAD

2.6E-4

CE1-RYL-FF-LAD2

2.0E-7

CE1-RYL-CF-2LM6OF6

LOGIC MATRIX
AD OUTPUT RELAYS

TO M2 FAIL

LOGIC MATRIX
CD OUTPUT RELAYS

TO M2 FAIL

LOGIC MATRIX
AC OUTPUT RELAYS

TO M2 FAIL

LOGIC MATRIX
BD OUTPUT RELAYS

TO M2 FAIL

LOGIC MATRIX
BC OUTPUT RELAYS

TO M2 FAIL

LOGIC MATRIX
AB OUTPUT RELAYS

TO M2 FAIL

LOGIC MATRIX
OUTPUT REL AYS
FOR M2 SIGNAL

FAIL

FAILURE OF LOGIC
MATRIX RELAY

FOR M2 SIGNAL
(CH A NOT IN

T&M

INPUT TO LOGIC
M ATRIX AD FAILS

INPUT TO LOGIC
MATRIX CD FAILS

INPUT TO LOGIC
MATRIX AC FAILS

INPUT TO LOGIC
MATRIX BD FAILS

INPUT TO LOGIC
MATRIX BC FAILS

INPUT TO LOGIC
MATRIX AB FAILS

CCF 6 OF 6 M2
LOGIC MATRIC

RELAY OUTPUTS

AD OUTPUT RELAY
2 FAILS

CD OUTPUT RELAY
2 FAILS

AC OUTPUT RELAY
2 FAILS

BD OUTPUT RELAY
2 FAILS

BC OUTPUT RELAY
2 FAILS

AB OUTPUT RELAY
2 FAILS

 CE1-24-M2LM  -   FAILURE OF LOGIC MATRIX RELAYS FOR M2 SIGNAL 2001/06/07 Page 27



 

Fault Trees  Combustion Engineering RPS 31 

CE1-25-M2LMATM

CE1-25-M2LM-1

CE1-25-M2LM-BC

34

CE1-31-LMBCATM

2.6E-4

CE1-RYL-FF-LBC2

CE1-25-M2LM-BD

35

CE1-32-LMBDATM

2.6E-4

CE1-RYL-FF-LBD2

CE1-25-M2LM-CD

36

CE1-33-LMCDATM

2.6E-4

CE1-RYL-FF-LCD2

4.7E-7

CE1-RYL-CF-2LM3OF3TM

LOGIC MATRIX
CD OUTPUT RELAYS

TO M2 FAIL

LOGIC MATRIX
BD OUTPUT RELAYS

TO M2 FAIL

LOGIC MATRIX
BC OUTPUT RELAYS

TO M2 FAIL

LOGIC MATRIX
OUTPUT RELAYS
FOR M2 SIGNAL
FAIL (CH A T&M)

INPUT TO LOGIC
MATRIX CD FAILS

(CH A T&M)

INPUT TO LOGIC
MATRIX BD FAILS

(CH A T&M)

INPUT TO LOGIC
MATRIX BC FAILS

(CH A T&M)

FAILURE OF LOGIC
MATRIX RELAY
FOR M2 SIGNAL
(CH A IN T&M)

CCF 3 OF 3 M2
LOGIC MATRIC

RELAY OUTPUTS
(CH A T&M)

CD OUTPUT RELAY
2 FAILS

BD OUTPUT RELAY
2 FAILS

BC OUTPUT RELAY
2 FAILS

 CE1-25-M2LMATM  -   FAILURE OF LOGIC MATRIX RELAYS FOR M2 SIGNAL (CH A T&M) 2001/06/07 Page 28



 

Fault Trees  Combustion Engineering RPS 32 

CE1-26-MT2

1.0E-2

CE1-XHE-XE-SCRAM

1.3E-4

CE1-MSW-FF-MT2

FAILURE OF MANUAL
SWITCH 2

MANUAL SWITCH
2 FAILS

OPERATOR FAILS
TO INITIATE MANUAL

SCRAM

 CE1-26-MT2  -   MANUAL TRIP 2 FAILS 2001/03/02 Page 29



 

Fault Trees  Combustion Engineering RPS 33 

CE1-27-M3LM

CE1-27-M3LM-1

CE1-27-M3LM-AB

13

CE1-10-LMAB

2.6E-4

CE1-RYL-FF-LAB3

CE1-27-M3LM-BC

14

CE1-11-LMBC

2.6E-4

CE1-RYL-FF-LBC3

CE1-27-M3LM-BD

15

CE1-12-LMBD

2.6E-4

CE1-RYL-FF-LBD3

CE1-27-M3LMAC

16

CE1-13-LMAC

2.6E-4

CE1-RYL-FF-LAC3

CE1-27-M3LM-CD

17

CE1-14-LMCD

2.6E-4

CE1-RYL-FF-LCD3

CE1-27-M3LM-AD

18

CE1-15-LMAD

2.6E-4

CE1-RYL-FF-LAD3

2.0E-7

CE1-RYL-CF-3LM6OF6

LOGIC MATRIX
AD OUTPUT RELAYS

TO M3 FAIL

LOGIC MATRIX
CD OUTPUT RELAYS

TO M3 FAIL

LOGIC MATRIX
AC OUTPUT RELAYS

TO M3 FAIL

LOGIC MATRIX
BD OUTPUT RELAYS

TO M3  FAIL

LOGIC MATRIX
BC OUTPUT RELAYS

TO M3 FAIL

LOGIC MATRIX
AB OUTPUT RELAYS

TO M3 FAIL

LOGIC MATRIX
OUTPUT RELAYS
FOR M3 SIGNAL

FAIL

FAILURE OF LOGIC
MATRIX RELAY
FOR M3 SIGNAL

(CH A NOT IN
T&M

INPUT TO LOGIC
MATRIX AD FAILS

INPUT TO LOGIC
MATRIX CD FAILS

INPUT TO LOGIC
MATRIX AC FAILS

INPUT TO LOGIC
MATRIX BD FAILS

INPUT TO LOGIC
MATRIX BC FAILS

INPUT TO LOGIC
MATRIX AB FAILS

CCF 6 OF 6 M3
L OGIC MATRIC

RELAY OUTPUTS

AC OUTPUT RELAY
3 FAILS

AD OUTPUT RELAY
3 FAILS

CD OUTPUT RELAY
3 FAILS

BD OUTPUT RELAY
3 FAILS

BC OUTPUT RELAY
3 FAILS

AB OUTPUT RELAY
3 FAILS

 CE1-27-M3LM  -   FAILURE OF LOGIC MATRIX RELAYS FOR M3 SIGNAL 2001/06/07 Page 30



 

Fault Trees  Combustion Engineering RPS 34 

CE1-28-M3LMATM

CE1-28-M3LM-1

CE1-28-M3LM-BC

34

CE1-31-LMBCATM

2.6E-4

CE1-RYL-FF-LBC3

CE1-28-M3LM-BD

35

CE1-32-LMBDATM

2.6E-4

CE1-RYL-FF-LBD3

CE1-28-M3LM-CD

36

CE1-33-LMCDATM

2.6E-4

CE1-RYL-FF-LCD3

4.7E-7

CE1-RYL-CF-3LM3OF3TM

LOGIC MATRIX
CD OUTPUT RELAYS

TO M3 FAIL

LOGIC MATRIX
BD OUTPUT RELAYS

TO M3 FAIL

LOGIC MATRIX
BC OUTPUT RELAYS

TO M3 FAIL

LOGIC MATRIX
OUTPUT RELAYS
FOR M3 SIGNAL
FAIL (CH A T&M)

INPUT TO LOGIC
MATRIX CD FAILS

(CH A T&M)

INPUT TO LOGIC
MATRIX BD FAILS

(CH A T&M)

INPUT TO LOGIC
MATRIX BC FAILS

(CH A T&M)

FAILURE OF LOGIC
MATRIX RELAY
FOR M3 SIGNAL
(CH A IN T&M)

CCF 3 OF 3 M3
LOGIC MATRIC

RELAY OUTPUTS
(CH A T&M)

CD OUTPUT RELAY
3 FAILS

BD OUTPUT RELAY
3 FAILS

BC OUTPUT RELAY
3 FAILS

 CE1-28-M3LMATM  -   FAILURE OF LOGIC MATRIX RELAYS FOR M3 SIGNAL (CH A T&M) 2001/06/07 Page 31



 

Fault Trees  Combustion Engineering RPS 35 

CE1-29-M4LM

CE1-29-M4LM-1

CE1-29-M4LM-AB

13

CE1-10-LMAB

2.6E-4

CE1-RYL-FF-LAB4

CE1-29-M4LM-BC

14

CE1-11-LMBC

2.6E-4

CE1-RYL-FF-LBC4

CE1-29-M4LM-BD

15

CE1-12-LMBD

2.6E-4

CE1-RYL-FF-LBD4

CE1-29-M4LMAC

16

CE1-13-LMAC

2.6E-4

CE1-RYL-FF-LAC4

CE1-29-M4LM-CD

17

CE1-14-LMCD

2.6E-4

CE1-RYL-FF-LCD4

CE1-29-M4LM-AD

18

CE1-15-LMAD

2.6E-4

CE1-RYL-FF-LAD4

2.0E-7

CE1-RYL-CF-4LM6OF6

LOGIC MATRIX
AD OUTPUT RELAYS

TO M4 FAIL

LOGIC MATRIX
CD OUTPUT RELAYS

TO M4 FAIL

LOGIC MATRIX
AC OUTPUT RELAYS

TO M4 FAIL

LOGIC MATRIX
BD OUTPUT RELAYS

TO M4  FAIL

LOGIC MATRIX
BC OUTPUT RELAYS

TO M4 FAIL

LOGIC MATRIX
AB OUTPUT RELAYS

TO M4 FAIL

LOGIC MATRIX
OUTPUT RELAYS
FOR M4 SIGNAL

FAIL

FAILURE OF LOGIC
MATRIX RELAY
FOR M4 SIGNAL

(CH A NOT IN
T&M

INPUT TO LOGIC
MATRIX AD FAILS

INPUT TO LOGIC
MATRIX CD FAILS

INPUT TO LOGIC
MATRIX AC FAILS

INPUT TO LOGIC
MATRIX BD FAILS

INPUT TO LOGIC
MATRIX BC FAILS

INPUT TO LOGIC
MATRIX AB FAILS

CCF 6 OF 6 M4
L OGIC MATRIC

RELAY OUTPUTS

AD OUTPUT RELAY
4 FAILS

CD OUTPUT RELAY
4 FAILS

AC OUTPUT RELAY
4 FAILS

BD OUTPUT RELAY
4 FAILS

BC OUTPUT RELAY
4 FAILS

AB OUTPUT RELAY
4 FAILS

 CE1-29-M4LM  -   FAILURE OF LOGIC MATRIX RELAYS FOR M4 SIGNAL 2001/06/07 Page 32



 

Fault Trees  Combustion Engineering RPS 36 

CE1-30-M4LMATM

CE1-30-M4LM-1

CE1-30-M4LM-BC

34

CE1-31-LMBCATM

2.6E-4

CE1-RYL-FF-LBC4

CE1-30-M4LM-BD

35

CE1-32-LMBDATM

2.6E-4

CE1-RYL-FF-LBD4

CE1-30-M4LM-CD

36

CE1-33-LMCDATM

2.6E-4

CE1-RYL-FF-LCD4

4.7E-7

CE1-RYL-CF-4LM3OF3TM

LOGIC MATRIX
CD OUTPUT RELAYS

TO M4 FAIL

LOGIC MATRIX
BD OUTPUT RELAYS

TO M4 FAIL

LOGIC MATRIX
BC OUTPUT RELAYS

TO M4 FAIL

LOGIC MATRIX
OUTPUT RELAYS
FOR M4 SIGNAL
FAIL (CH A T&M)

INPUT TO LOGIC
MATRIX CD FAILS

(CH A T&M)

INPUT TO LOGIC
MATRIX BD FAILS

(CH A T&M)

INPUT TO LOGIC
MATRIX BC FAILS

(CH A T&M)

FAILURE OF LOGIC
MATRIX RELAY
FOR M4 SIGNAL
(CH A IN T&M)

CCF 3 OF 3 M4
LOGIC MATRIC

RELAY OUTPUTS
(CH A T&M)

CD OUTPUT RELAY
4 FAILS

BD OUTPUT RELAY
4 FAILS

BC OUTPUT RELAY
4 FAILS

 CE1-30-M4LMATM  -   FAILURE OF LOGIC MATRIX RELAYS FOR M4 SIGNAL (CH A T&M) 2001/06/07 Page 33



 

Fault Trees  Combustion Engineering RPS 37 

CE1-31-LMBCATM

CE1-31-LMBC-CB

37

CE1-34-CHBTATM

38

CE1-35-CHBPATM

CE1-31-LMBC-CC

39

CE1-36-CHCTATM

40

CE1-37-CHCPATM

CHANNEL C PRESSURE
BISTABLE FAILS

(CH A T&M)

CHANNEL C TEMPERATURE
BISTABLE FAILS

(CH A T&M)

CHANNEL B PRESSURE
BISTABLE FAILS

(CH A T&M)

CHANNEL B TEMPERATURE
BISTABLE FAILS

(CH A T&M)

INPUT TO LOGIC MATRIX
BC FROM CHANNEL C

FAILS (CH A T&M)

INPUT TO LOGIC MATRIX
BC FROM CHANNEL B

FAILS (CH A T&M)

INPUT TO LOGIC
MATRIX BC FAILS

(CH A T&M)

 CE1-31-LMBCATM  -   INPUT SIGNAL TO LOGIC MATRIX BC FAILS (CH A T&M) 2001/08/06 Page 34



 

Fault Trees  Combustion Engineering RPS 38 

CE1-32-LMBDATM

CE1-32-LMBD-CB

37

CE1-34-CHBTATM

38

CE1-35-CHBPATM

CE1-32-LMBD-CD

41

CE1-38-CHDTATM

42

CE1-39-CHDPATM

CHANNEL D PRESSURE
BISTABLE FAILS

(CH A T&M)

CHANNEL D TEMPERATURE
BISTABLE FAILS

(CH A T&M)

CHANNEL B PRESSURE
BISTABLE FAILS

(CH A T&M)

CHANNEL B TEMPERATURE
BISTABLE FAILS

(CH A T&M)

INPUT TO LOGIC MATRIX
BD FROM CHANNEL D

FAILS (CH A T&M)

INPUT TO LOGIC MATRIX
BD FROM CHANNEL B

FAILS (CH A T&M)

INPUT TO LOGIC
MATRIX BD FAILS

(CH A T&M)

 CE1-32-LMBDATM  -   INPUT SIGNAL TO LOGIC MATRIX BD FAILS (CH A T&M) 2001/08/06 Page 35



 

Fault Trees  Combustion Engineering RPS 39 

CE1-33-LMCDATM

CE1-33-LMCD-CC

39

CE1-36-CHCTATM

40

CE1-37-CHCPATM

CE1-33-LMCD-CD

41

CE1-38-CHDTATM

42

CE1-39-CHDPATM

CHANNEL D PRESSURE
BISTABLE FAILS

(CH A T&M)

CHANNEL D TEMPERATURE
BISTABLE FAILS

(CH A T&M)

CHANNEL C PRESSURE
BISTABLE FAILS

(CH A T&M)

CHANNEL C TEMPERATURE
BISTABLE FAILS

(CH A T&M)

INPUT TO LOGIC MATRIX
CD FROM CHANNEL D

FAILS (CH A T&M)

INPUT TO LOGIC MATRIX
CD FROM CHANNEL C

FAILS (CH A T&M)

INPUT TO LOGIC
MATRIX CD FAILS

(CH A T&M)

 CE1-33-LMCDATM  -   INPUT SIGNAL TO LOGIC MATRIX CD FAILS (CH A T&M) 2001/08/06 Page 36



 

Fault Trees  Combustion Engineering RPS 40 

CE1-34-CHBTATM

5.0E-4

CE1-CBI-FF-TB

7.6E-3

CE1-CPA-FF-TB

8.4E-4

CE1-CTP-FF-HTB

8.4E-4

CE1-CTP-FF-CTB

2.6E-7

CE1-CBI-CF-T2OF3TM

3.8E-4

CE1-CPA-CF-T2OF3TM

3.7E-5

CE1-CTP-CF-HT2OF3TM

3.7E-5

CE1-CTP-CF-CT2OF3TM

CHANNEL B TEMPERATURE
BISTABLE FAILS

(CH A T&M)

CCF 2 OF 3 COLD
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CCF 2 OF 3 HOT
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CCF 2 OF 3 CORE
PROTECTION CALCULATORS

(CH A T&M)

CCF 2 OF 3 TEMPERATURE
BISTABLES (CH

A T&M)

CHANNEL B COLD
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CHANNEL B HOT
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CHANNEL B ANALOG
CORE PROTECTION
CALCULATOR FAILS

CHANNEL B TEMPERATURE
BISTABLE UNIT

FAILS

 CE1-34-CHBTATM  -   CHANNEL B TEMPERATURE BISTABLE FAILS (CH A T&M) 2001/06/07 Page 37



 

Fault Trees  Combustion Engineering RPS 41 

CE1-35-CHBPATM

5.0E-4

CE1-CBI-FF-PB

1.1E-4

CE1-CPR-FF-PB

5.0E-6

CE1-CPR-CF-P2OF3TM

2.6E-7

CE1-CBI-CF-P2OF3TM

CHANNEL B PRESSURE
BISTABLE FAILS

(CH A T&M)

CCF 2 OF 3 PRESSURE
BISTABLES (CH

A T&M)

CCF 2 OF 3 PRESSURE
SENSORS/TRANSMITTERS

(CH A T&M)

CHANNEL B PRESSURE
SENSOR/TRANSMITTER

FAILS

CHANNEL B PRESSURE
BISTABLE FAILS

 CE1-35-CHBPATM  -   CHANNEL B PRESSURE BISTABLE FAILS (CH A T&M) 2001/03/02 Page 38



 

Fault Trees  Combustion Engineering RPS 42 

CE1-36-CHCTATM

5.0E-4

CE1-CBI-FF-TC

7.6E-3

CE1-CPA-FF-TC

8.4E-4

CE1-CTP-FF-HTC

8.4E-4

CE1-CTP-FF-CTC

2.6E-7

CE1-CBI-CF-T2OF3TM

3.8E-4

CE1-CPA-CF-T2OF3TM

3.7E-5

CE1-CTP-CF-HT2OF3TM

3.7E-5

CE1-CTP-CF-CT2OF3TM

CHANNEL C TEMPERATURE
BISTABLE FAILS

(CH A T&M)

CCF 2 OF 3 COLD
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CCF 2 OF 3 HOT
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CCF 2 OF 3 CORE
PROTECTION CALCULATORS

(CH A T&M)

CCF 2 OF 3 TEMPERATURE
BISTABLES (CH

A T&M)

CHANNEL C COLD
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CHANNEL C HOT
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CHANNEL C ANALOG
CORE PROTECTION
CALCULATOR FAILS

CHANNEL C TEMPERATURE
BISTABLE UNIT

FAILS

 CE1-36-CHCTATM  -   CHANNELC TEMPERATURE BISTABLE FAILS (CH A T&M) 2001/06/07 Page 39



 

Fault Trees  Combustion Engineering RPS 43 

CE1-37-CHCPATM

5.0E-4

CE1-CBI-FF-PC

1.1E-4

CE1-CPR-FF-PC

5.0E-6

CE1-CPR-CF-P2OF3TM

2.6E-7

CE1-CBI-CF-P2OF3TM

CHANNEL C PRESSURE
BISTABLE FAILS

(CH A T&M)

CCF 2 OF 3 PRESSURE
BISTABLES (CH

A T&M)

CCF 2 OF 3 PRESSURE
SENSORS/TRANSMITTERS

(CH A T&M)

CHANNEL C PRESSURE
SENSOR/TRANSMITTER

FAILS

CHANNEL C PRESSURE
BISTABLE FAILS

 CE1-37-CHCPATM  -   CHANNELC PRESSURE BISTABLE FAILS (CH A T&M) 2001/03/02 Page 40



 

Fault Trees  Combustion Engineering RPS 44 

CE1-38-CHDTATM

5.0E-4

CE1-CBI-FF-TD

7.6E-3

CE1-CPA-FF-TD

8.4E-4

CE1-CTP-FF-HTD

8.4E-4

CE1-CTP-FF-CTD

2.6E-7

CE1-CBI-CF-T2OF3TM

3.8E-4

CE1-CPA-CF-T2OF3TM

3.7E-5

CE1-CTP-CF-HT2OF3TM

3.7E-5

CE1-CTP-CF-CT2OF3TM

CHANNEL D TEMPERATURE
BISTABLE FAILS

(CH A T&M)

CCF 2 OF 3 COLD
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CCF 2 OF 3 HOT
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CCF 2 OF 3 CORE
PROTECTION CALCULATORS

(CH A T&M)

CCF 2 OF 3 TEMPERATURE
BISTABLES (CH

A T&M)

CHANNEL D COLD
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CHANNEL D HOT
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CHANNEL D ANALOG
CORE PROTECTION
CALCULATOR FAILS

CHANNEL D TEMPERATURE
BISTABLE UNIT

FAILS

 CE1-38-CHDTATM  -   CHANNEL D TEMPERATURE BISTABLE FAILS (CH A T&M) 2001/06/07 Page 41



 

Fault Trees  Combustion Engineering RPS 45 

CE1-39-CHDPATM

5.0E-4

CE1-CBI-FF-PD

1.1E-4

CE1-CPR-FF-PD

5.0E-6

CE1-CPR-CF-P2OF3TM

2.6E-7

CE1-CBI-CF-P2OF3TM

CHANNEL D PRESSURE
BISTABLE FAILS

(CH A T&M)

CCF 2 OF 3 PRESSURE
BISTABLES (CH

A T&M)

CCF 2 OF 3 PRESSURE
SENSORS/TRANSMITTERS

(CH A T&M)

CHANNEL D PRESSURE
SENSOR/TRANSMITTER

FAILS

CHANNEL D PRESSURE
BISTABLE FAILS

 CE1-39-CHDPATM  -   CHANNELD PRESSURE BISTABLE FAILS (CH A T&M) 2001/03/02 Page 42
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COMBUSTION ENGINEERING RPS GROUP 2 MODEL 



 

Fault Trees  Combustion Engineering RPS 47 

CE2-01-RPS

CE2-01-RPS1

45

CE2-01-RPS1-LMF-1

44

CE2-01-RPS1-BSF-1 CE2-01-RPS1-TCB

CE2-01-RPS1-TCB-01

CE2-01-RPS1-TCB-01-12

47

CE2-02-M1

50

CE2-03-M2

CE2-01-RPS1-TCB-01-78

55

CE2-04-M7

58

CE2-05-M8

CE2-01-RPS1-TCB-02

CE2-01-RPS1-TCB-02-34

53

CE2-04-M3

56

CE2-05-M4

CE2-01-RPS1-TCB-02-56

49

CE2-02-M5

52

CE2-03-M6

8.4E-7

CE2-ROD-CF-RODS

FAILURE OF TRIP
CIRCUIT BREAKER
TCB-5 AND TCB-6

FAILURE OF TRIP
CIRCUIT BREAKER
TCB-3 AND TCB-4

FAILURE OF TRIP
CIRCUIT BREAKER
TCB-7 AND TCB-8

FAILURE OF TRIP
CIRCUIT BREAKERS

CEDM POWER SUPPLY
2

FAILURE OF TRIP
CIRCUIT BREAKERS

CEDM POWER SUPPLY
1

FAILURE OF TRIP
CIRCUIT BREAKERS

CEDM COIL POWER
SUPPLY BUSES

FAIL TO DE-ENERGIZE

COMMON CAUSE
FAILURE OF BISTABLE

TRIP UNITS

COMMON CAUSE
FAILURE OF LOGIC
MATRIX RELAYS

FAILURE OF TRIP
CIRCUIT BREAKER

TCB-8

FAILURE OF TRIP
CIRCUIT BREAKER

TCB-7

FAILURE OF TRIP
CIRCUIT BREAKER

TCB-6

FAILURE OF TRIP
CIRCUIT BREAKER

TCB-5

FAILURE OF TRIP
CIRCUIT BREAKER
TCB-1 AND TCB-2

FAILURE OF TRIP
CIRCUIT BREAKER

TCB-4

FAILURE OF TRIP
CIRCUIT BREAKER

TCB-3

FAILURE OF TRIP
CIRCUIT BREAKER

TCB-2

FAILURE OF TRIP
CIRCUIT BREAKER

TCB-1

REACTOR PROTECTION
SYSTEM (RPS)
FOR CE GROUP

2 TYPE FAILS

CCF 20% OR MORE
CRD/RODS FAIL TO

INSERT
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CE2-01-RPS1-BSF-1

46

CE2-01-RPS1-MT1-F CE2-01-RPS1-BSF-2

CE2-01-RPS1-BIF-4

61

CE2-08-CHA-NOTM

7.7E-7

CE2-CBI-CF-6OF8

CE2-01-RPS1-BICHATM

1.6E-2

CE2-RPS-TM-CHA

1.7E-6

CE2-CBI-CF-4OF6TM

CCF OF BISTABLE
TRIP UNITS DURING

CH A T&M

CCF OF BISTABLE
TRIP UNITS (CH
A NOT IN T&M)

COMMON CAUSE
FAILURE OF BISTABLE

TRIP UNITS

CCF OF BISTABLE
TRIP UNITS

OPERATOR FAILS
TO MANUAL TRIP

RPS

RPS CHANNEL
A IS NOT IN TEST

AND MAINTENANCE

CCF SPECIFIC
6 OF 8 BISTABLE

TRIP UNITS

CCF SPECIFIC
4 OF 6 BISTABLE
TRIP UNITS (CH

A T&M)

RPS CHANNEL
A IN TEST AND
MAINTENANCE
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CE2-01-RPS1-LMF-1

46

CE2-01-RPS1-MT1-F CE2-01-RPS1-LMF-2

CE2-01-RPS1-LMF-3

61

CE2-08-CHA-NOTM

4.3E-8

CE2-RYL-CF-LM12OF24

CE2-01-RPS1-CHATM

1.6E-2

CE2-RPS-TM-CHA

1.6E-7

CE2-RYL-CF-LM6OF12TM

CCF OF LOGIC
MATRIX RELAYS

DURING CH A T&M

COMMON CAUSE
FAILURE OF LOGIC

MATRIX RELAYS

CCF OF LOGIC
MATRIX RELAYS

CCF OF LOGIC
MATRIX RELAYS

(CH A NOT IN
T&M)

OPERATOR FAILS
TO MANUAL TRIP

RPS

RPS CHANNEL
A IS NOT IN TEST

AND MAINTENANCE

CCF OF 12 OF
24 LOGIC MATRIX
OUTPUT RELAYS

CCF OF 6 OF
12 LOGIC MATRIX
OUTPUT RELAYS

(CH A T&M)

RPS CHANNEL
A IN TEST AND
MAINTENANCE
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CE2-01-RPS1-MT1-F

CE2-01-RPS1-MT34-F

93

CE2-40-MT3

94

CE2-41-MT4

CE2-01-RPS1-MT12-F

59

CE2-06-MT1

79

CE2-26-MT2

OPERATOR FAILS
TO MANUAL TRIP

RPS

MANUAL TRIP
PATHS 1 AND 2

FAIL

MANUAL TRIP
PATHS 3 AND 4

FAIL

FAILURE OF MANUAL
SWITCH 4

FAILURE OF MANUAL
SWITCH 3

FAILURE OF MANUAL
SWITCH 2

FAILURE OF MANUAL
SWITCH 1
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CE2-02-M1

CE2-02-M1-CB

CE2-02-M1-4

CE2-02-M1-5

1.1E-5

CE2-BSN-CF-TB2OF8

2.5E-6

CE2-PWR-CF-TB2OF4

6.0E-5

CE2-PWR-FF-TB15

1.5E-4

CE2-BSN-FO-TB1

CE2-02-M1-6

5.4E-5

CE2-BUV-CF-TB2OF8

1.1E-3

CE2-BUV-FO-TB1

1.8E-5

CE2-BME-FO-TB1

1.0E-6

CE2-BME-CF-TB2OF8

48

CE2-02-M1-S

FAILURE OF TRIP
INITIATION CIRCUIT

K1

TRIP CIRCUIT
BREAKER TCB-1

FAILS

TRIP CIRCUIT
BREAKER TCB-1
UNDERVOLTAGE
DEVICE FAILURES

TRIP CIRCUIT
BREAKER TCB-1

SHUNT TRIP FAILURES

TRIP CIRCUIT
BREAKER TCB-1

COMMAND FAILURES

FAILURE OF TRIP
CIRCUIT BREAKER

TCB-1

CCF SPECIFIC
2 OF 8 TRIP CIRCUIT

BREAKERS

TRIP CIRCUIT
BREAKER TCB-1

HARDWARE FAILURES

TRIP CIRCUIT
BREAKER TCB-1
UNDERVOLTAGE

DEVICE FAILS

CCF SPECIFIC
2 OF 8 TRIP CIRCUIT

BREAKER UNDERVOLTAGE
DEVICE

TRIP CIRCUIT
BREAKER TCB-1

SHUNT TRIP DEVICE
FAILS

TCB-1-TCB-5
SHUNT TRIP DEVICE

DC POWER FAILS

CCF 2 OF 4 (1-OF-2
TWICE) TRIP CIRCUIT

BRKR SHUNT TRIP
POWER

CCF SPECIFIC
2 OF 8 TRIP CIRCUIT

BREAKER SHUNT
TRIP DEVICE
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CE2-02-M1-S

59

CE2-06-MT1 CE2-02-M1-F

CE2-02-M1-1

CE2-02-M1-2

61

CE2-08-CHA-NOTM

60

CE2-07-M1LM

CE2-02-M1-3

62

CE2-09-M1LMATM

1.6E-2

CE2-RPS-TM-CHA

1.2E-4

CE2-RYT-FF-ICK1

4.8E-6

CE2-RYT-CF-2OF4

FAILURE OF LOGIC
MATRIX RELAY
FOR K1 SIGNAL
(CH A IN T&M)

FAILURE OF LOGIC
MATRIX RELAY
FOR K1 SIGNAL

(CH A NOT IN
T&M

FAILURE OF TRIP
INITIATION CIRCUIT

K1

FAILURE OF TRIP
CONTACT INITIATOR

K1

LOGIC MATRIX
RELAYS FOR K1
FAIL (CH A T&M)

LOGIC MATRIX
RELAYS FOR K1

FAIL (NO RPS
T&M)

REACTOR TRIP
LOGIC MATRIX

RELAYS FOR K1
SIGNAL FAIL

RPS CHANNEL
A IS NOT IN TEST

AND MAINTENANCE

FAILURE OF MANUAL
SWITCH 1

CCF OF 2 OF
4 TRIP CONTACTORS

TRIP CONTACTOR
K1 RELAY FAILS

RPS CHANNEL
A IN TEST AND
MAINTENANCE
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CE2-02-M5

48

CE2-02-M1-S CE2-02-M5-CB

CE2-02-M5-4

CE2-02-M5-6

5.4E-5

CE2-BUV-CF-TB2OF8

1.1E-3

CE2-BUV-FO-TB5

CE2-02-M5-5

1.1E-5

CE2-BSN-CF-TB2OF8

2.5E-6

CE2-PWR-CF-TB2OF4

6.0E-5

CE2-PWR-FF-TB15

1.5E-4

CE2-BSN-FO-TB5

1.0E-6

CE2-BME-CF-TB2OF8

1.8E-5

CE2-BME-FO-TB5

FAILURE OF TRIP
CIRCUIT BREAKER

TCB-5

TRIP CIRCUIT
BREAKER TCB-5

COMMAND FAILURES

TRIP CIRCUIT
BREAKER TCB-5

SHUNT TRIP FAILURES

TRIP CIRCUIT
BREAKER TCB-5
UNDERVOLTAGE
DEVICE FAILURES

TRIP CIRCUIT
BREAKER TCB-5

FAILS

FAILURE OF TRIP
INITIATION CIRCUIT

K1

TRIP CIRCUIT
BREAKER TCB-5

SHUNT TRIP DEVICE
FAILS

TRIP CIRCUIT
BREAKER TCB-5
UNDERVOLTAGE

DEVICE FAILS

TRIP CIRCUIT
BREAKER TCB-5

HARDWARE FAILURES

CCF SPECIFIC
2 OF 8 TRIP CIRCUIT

BREAKERS

CCF SPECIFIC
2 OF 8 TRIP CIRCUIT

BREAKER UNDERVOLTAGE
DEVICE

TCB-1-TCB-5
SHUNT TRIP DEVICE

DC POWER FAILS

CCF 2 OF 4 (1-OF-2
TWICE) TRIP CIRCUIT

BRKR SHUNT TRIP
POWER

CCF SPECIFIC
2 OF 8 TRIP CIRCUIT

BREAKER SHUNT
TRIP DEVICE
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CE2-03-M2

CE2-03-M2-CB

CE2-03-M2-4

CE2-03-M2-5

1.1E-5

CE2-BSN-CF-TB2OF8

2.5E-6

CE2-PWR-CF-TB2OF4

6.0E-5

CE2-PWR-FF-TB26

1.5E-4

CE2-BSN-FO-TB2

CE2-03-M2-6

5.4E-5

CE2-BUV-CF-TB2OF8

1.1E-3

CE2-BUV-FO-TB2

1.0E-6

CE2-BME-CF-TB2OF8

1.8E-5

CE2-BME-FO-TB2

51

CE2-03-M2-S

FAILURE OF TRIP
INITIATION CIRCUIT

K2

TRIP CIRCUIT
BREAKER TCB-2

FAILS

TRIP CIRCUIT
BREAKER TCB-2
UNDERVOLTAGE
DEVICE FAILURES

TRIP CIRCUIT
BREAKER TCB-2

SHUNT TRIP FAILURES

TRIP CIRCUIT
BREAKER TCB-2

COMMAND FAILURES

FAILURE OF TRIP
CIRCUIT BREAKER

TCB-2

TRIP CIRCUIT
BREAKER TCB-2

HARDWARE FAILURES

TRIP CIRCUIT
BREAKER TCB-2
UNDERVOLTAGE

DEVICE FAILS

TRIP CIRCUIT
BREAKER TCB-2

SHUNT TRIP DEVICE
FAILS

TCB-2-TCB-6
SHUNT TRIP DEVICE

DC POWER FAILS

CCF SPECIFIC
2 OF 8 TRIP CIRCUIT

BREAKERS

CCF SPECIFIC
2 OF 8 TRIP CIRCUIT

BREAKER UNDERVOLTAGE
DEVICE

CCF 2 OF 4 (1-OF-2
TWICE) TRIP CIRCUIT

BRKR SHUNT TRIP
POWER

CCF SPECIFIC
2 OF 8 TRIP CIRCUIT

BREAKER SHUNT
TRIP DEVICE
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CE2-03-M2-S

79

CE2-26-MT2 CE2-03-M2-F

CE2-03-M2-1

CE2-03-M2-2

61

CE2-08-CHA-NOTM

77

CE2-24-M2LM

CE2-03-M2-3

78

CE2-25-M2LMATM

1.6E-2

CE2-RPS-TM-CHA

4.8E-6

CE2-RYT-CF-2OF4

1.2E-4

CE2-RYT-FF-ICK2

FAILURE OF LOGIC
MATRIX RELAY
FOR K2 SIGNAL
(CH A IN T&M)

FAILURE OF LOGIC
MATRIX RELAY
FOR K2 SIGNAL

(CH A NOT IN
T&M

FAILURE OF TRIP
INITIATION CIRCUIT

K2

FAILURE OF TRIP
CONTACT INITIATOR

K2

LOGIC MATRIX
RELAYS FOR K2
FAIL (CH A T&M)

LOGIC MATRIX
RELAYS FOR K2

FAIL (NO RPS
T&M)

REACTOR TRIP
LOGIC MATRIX

RELAYS FOR K2
SIGNAL FAIL

FAILURE OF MANUAL
SWITCH 2

RPS CHANNEL
A IS NOT IN TEST

AND MAINTENANCE

TRIP CONTACTOR
K2 RELAY FAILS

CCF OF 2 OF
4 TRIP CONTACTORS

RPS CHANNEL
A IN TEST AND
MAINTENANCE
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CE2-03-M6

51

CE2-03-M2-S CE2-03-M6-CB

CE2-03-M6-4

CE2-03-M6-6

5.4E-5

CE2-BUV-CF-TB2OF8

1.1E-3

CE2-BUV-FO-TB6

CE2-03-M6-5

1.1E-5

CE2-BSN-CF-TB2OF8

2.5E-6

CE2-PWR-CF-TB2OF4

6.0E-5

CE2-PWR-FF-TB26

1.5E-4

CE2-BSN-FO-TB6

1.0E-6

CE2-BME-CF-TB2OF8

1.8E-5

CE2-BME-FO-TB6

FAILURE OF TRIP
CIRCUIT BREAKER

TCB-6

TRIP CIRCUIT
BREAKER TCB-6

COMMAND FAILURES

TRIP CIRCUIT
BREAKER TCB-6

SHUNT TRIP FAILURES

TRIP CIRCUIT
BREAKER TCB-6
UNDERVOLTAGE
DEVICE FAILURES

TRIP CIRCUIT
BREAKER TCB-6

FAILS

FAILURE OF TRIP
INITIATION CIRCUIT

K2

TRIP CIRCUIT
BREAKER TCB-6

SHUNT TRIP DEVICE
FAILS

TRIP CIRCUIT
BREAKER TCB-6
UNDERVOLTAGE

DEVICE FAILS

TRIP CIRCUIT
BREAKER TCB-6

HARDWARE FAILURES

TCB-2-TCB-6
SHUNT TRIP DEVICE

DC POWER FAILS

CCF SPECIFIC
2 OF 8 TRIP CIRCUIT

BREAKERS

CCF SPECIFIC
2 OF 8 TRIP CIRCUIT

BREAKER UNDERVOLTAGE
DEVICE

CCF 2 OF 4 (1-OF-2
TWICE) TRIP CIRCUIT

BRKR SHUNT TRIP
POWER

CCF SPECIFIC
2 OF 8 TRIP CIRCUIT

BREAKER SHUNT
TRIP DEVICE
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CE2-04-M3

CE2-04-M3-CB

CE2-04-M3-4

CE2-04-M3-5

1.1E-5

CE2-BSN-CF-TB2OF8

2.5E-6

CE2-PWR-CF-TB2OF4

6.0E-5

CE2-PWR-FF-TB37

1.5E-4

CE2-BSN-FO-TB3

CE2-04-M3-6

5.4E-5

CE2-BUV-CF-TB2OF8

1.1E-3

CE2-BUV-FO-TB3

1.0E-6

CE2-BME-CF-TB2OF8

1.8E-5

CE2-BME-FO-TB3

54

CE2-04-M3-S

FAILURE OF TRIP
INITIATION CIRCUIT

K3

TRIP CIRCUIT
BREAKER TCB-3

FAILS

TRIP CIRCUIT
BREAKER TCB-3
UNDERVOLTAGE
DEVICE FAILURES

TRIP CIRCUIT
BREAKER TCB-3

SHUNT TRIP FAILURES

TRIP CIRCUIT
BREAKER TCB-3

COMMAND FAILURES

FAILURE OF TRIP
CIRCUIT BREAKER

TCB-3

TRIP CIRCUIT
BREAKER TCB-3

HARDWARE FAILURES

TRIP CIRCUIT
BREAKER TCB-3
UNDERVOLTAGE

DEVICE FAILS

TRIP CIRCUIT
BREAKER TCB-3

SHUNT TRIP DEVICE
FAILS

TCB-3-TCB-7
SHUNT TRIP DEVICE

DC POWER FAILS

CCF SPECIFIC
2 OF 8 TRIP CIRCUIT

BREAKERS

CCF SPECIFIC
2 OF 8 TRIP CIRCUIT

BREAKER UNDERVOLTAGE
DEVICE

CCF 2 OF 4 (1-OF-2
TWICE) TRIP CIRCUIT

BRKR SHUNT TRIP
POWER

CCF SPECIFIC
2 OF 8 TRIP CIRCUIT

BREAKER SHUNT
TRIP DEVICE
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CE2-04-M3-S

93

CE2-40-MT3 CE2-04-M3-F

CE2-04-M3-1

CE2-04-M3-2

61

CE2-08-CHA-NOTM

80

CE2-27-M3LM

CE2-04-M3-3

81

CE2-28-M3LMATM

1.6E-2

CE2-RPS-TM-CHA

4.8E-6

CE2-RYT-CF-2OF4

1.2E-4

CE2-RYT-FF-ICK3

FAILURE OF LOGIC
MATRIX RELAY
FOR K3 SIGNAL
(CH A IN T&M)

FAILURE OF LOGIC
MATRIX RELAY
FOR K3 SIGNAL

(CH A NOT IN
T&M

FAILURE OF TRIP
INITIATION CIRCUIT

K3

FAILURE OF TRIP
CONTACT INITIATOR

K3

LOGIC MATRIX
RELAYS FOR K3
FAIL (CH A T&M)

LOGIC MATRIX
RELAYS FOR K3

FAIL (NO RPS
T&M)

REACTOR TRIP
LOGIC MATRIX

RELAYS FOR K3
SIGNAL FAIL

FAILURE OF MANUAL
SWITCH 3

RPS CHANNEL
A IS NOT IN TEST

AND MAINTENANCE

TRIP CONTACTOR
K3 RELAY FAILS

CCF OF 2 OF
4 TRIP CONTACTORS

RPS CHANNEL
A IN TEST AND
MAINTENANCE
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CE2-04-M7

54

CE2-04-M3-S CE2-04-M7-CB

CE2-04-M7-4

CE2-04-M7-6

5.4E-5

CE2-BUV-CF-TB2OF8

1.1E-3

CE2-BUV-FO-TB7

CE2-04-M7-5

1.1E-5

CE2-BSN-CF-TB2OF8

2.5E-6

CE2-PWR-CF-TB2OF4

6.0E-5

CE2-PWR-FF-TB37

1.5E-4

CE2-BSN-FO-TB7

1.0E-6

CE2-BME-CF-TB2OF8

1.8E-5

CE2-BME-FO-TB7

FAILURE OF TRIP
CIRCUIT BREAKER

TCB-7

TRIP CIRCUIT
BREAKER TCB-7

COMMAND FAILURES

TRIP CIRCUIT
BREAKER TCB-7

SHUNT TRIP FAILURES

TRIP CIRCUIT
BREAKER TCB-7
UNDERVOLTAGE
DEVICE FAILURES

TRIP CIRCUIT
BREAKER TCB-7

FAILS

FAILURE OF TRIP
INITIATION CIRCUIT

K3

TRIP CIRCUIT
BREAKER TCB-7

SHUNT TRIP DEVICE
FAILS

TRIP CIRCUIT
BREAKER TCB-7
UNDERVOLTAGE

DEVICE FAILS

TRIP CIRCUIT
BREAKER TCB-7

HARDWARE FAILURES

TCB-3-TCB-7
SHUNT TRIP DEVICE

DC POWER FAILS

CCF SPECIFIC
2 OF 8 TRIP CIRCUIT

BREAKERS

CCF SPECIFIC
2 OF 8 TRIP CIRCUIT

BREAKER UNDERVOLTAGE
DEVICE

CCF 2 OF 4 (1-OF-2
TWICE) TRIP CIRCUIT

BRKR SHUNT TRIP
POWER

CCF SPECIFIC
2 OF 8 TRIP CIRCUIT

BREAKER SHUNT
TRIP DEVICE
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CE2-05-M4

CE2-05-M4-CB

CE2-05-M4-4

CE2-05-M4-5

1.1E-5

CE2-BSN-CF-TB2OF8

2.5E-6

CE2-PWR-CF-TB2OF4

6.0E-5

CE2-PWR-FF-TB48

1.5E-4

CE2-BSN-FO-TB4

CE2-05-M4-6

5.4E-5

CE2-BUV-CF-TB2OF8

1.1E-3

CE2-BUV-FO-TB4

1.0E-6

CE2-BME-CF-TB2OF8

1.8E-5

CE2-BME-FO-TB4

57

CE2-05-M4-S

FAILURE OF TRIP
INITIATION CIRCUIT

K4

TRIP CIRCUIT
BREAKER TCP-4

FAILS

TRIP CIRCUIT
BREAKER TCB-4
UNDERVOLTAGE
DEVICE FAILURES

TRIP CIRCUIT
BREAKER TCB-4

SHUNT TRIP FAILURES

TRIP CIRCUIT
BREAKER TCB-4

COMMAND FAILURES

FAILURE OF TRIP
CIRCUIT BREAKER

TCB-4

TRIP CIRCUIT
BREAKER TCB-4

HARDWARE FAILURES

TRIP CIRCUIT
BREAKER TCB-4
UNDERVOLTAGE

DEVICE FAILS

TRIP CIRCUIT
BREAKER TCB-4

SHUNT TRIP DEVICE
FAILS

TCB-4-TCB-8
SHUNT TRIP DEVICE

DC POWER FAILS

CCF SPECIFIC
2 OF 8 TRIP CIRCUIT

BREAKERS

CCF SPECIFIC
2 OF 8 TRIP CIRCUIT

BREAKER UNDERVOLTAGE
DEVICE

CCF 2 OF 4 (1-OF-2
TWICE) TRIP CIRCUIT

BRKR SHUNT TRIP
POWER

CCF SPECIFIC
2 OF 8 TRIP CIRCUIT

BREAKER SHUNT
TRIP DEVICE
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CE2-05-M4-S

94

CE2-41-MT4 CE2-05-M4-F

CE2-05-M4-1

CE2-05-M4-2

61

CE2-08-CHA-NOTM

82

CE2-29-M4LM

CE2-05-M4-3

83

CE2-30-M4LMATM

1.6E-2

CE2-RPS-TM-CHA

4.8E-6

CE2-RYT-CF-2OF4

1.2E-4

CE2-RYT-FF-ICK4

FAILURE OF LOGIC
MATRIX RELAY
FOR K4 SIGNAL
(CH A IN T&M)

FAILURE OF LOGIC
MATRIX RELAY
FOR K4 SIGNAL

(CH A NOT IN
T&M

FAILURE OF TRIP
INITIATION CIRCUIT

K4

FAILURE OF TRIP
CONTACT INITIATOR

K4

LOGIC MATRIX
RELAYS FOR K4
FAIL (CH A T&M)

LOGIC MATRIX
RELAYS FOR K4

FAIL (NO RPS
T&M)

REACTOR TRIP
LOGIC MATRIX

RELAYS FOR K4
SIGNAL FAIL

FAILURE OF MANUAL
SWITCH 4

RPS CHANNEL
A IS NOT IN TEST

AND MAINTENANCE

TRIP CONTACTOR
K4 RELAY FAILS

CCF OF 2 OF
4 TRIP CONTACTORS

RPS CHANNEL
A IN TEST AND
MAINTENANCE

 CE2-05-M4-S  -   FAILURE OF TRIP INITIATION CIRCUIT K4 2001/06/07 Page 57



 

Fault Trees  Combustion Engineering RPS 62 

CE2-05-M8

57

CE2-05-M4-S CE2-05-M8-CB

CE2-05-M8-4

CE2-05-M8-6

5.4E-5

CE2-BUV-CF-TB2OF8

1.1E-3

CE2-BUV-FO-TB8

CE2-05-M8-5

1.1E-5

CE2-BSN-CF-TB2OF8

2.5E-6

CE2-PWR-CF-TB2OF4

6.0E-5

CE2-PWR-FF-TB48

1.5E-4

CE2-BSN-FO-TB8

1.0E-6

CE2-BME-CF-TB2OF8

1.8E-5

CE2-BME-FO-TB8

FAILURE OF TRIP
CIRCUIT BREAKER

TCB-8

TRIP CIRCUIT
BREAKER TCB-8

COMMAND FAILURES

TRIP CIRCUIT
BREAKER TCB-8

SHUNT TRIP FAILURES

TRIP CIRCUIT
BREAKER TCB-8
UNDERVOLTAGE
DEVICE FAILURES

TRIP CIRCUIT
BREAKER TCP-8

FAILS

FAILURE OF TRIP
INITIATION CIRCUIT

K4

TRIP CIRCUIT
BREAKER TCB-8

SHUNT TRIP DEVICE
FAILS

TRIP CIRCUIT
BREAKER TCB-8
UNDERVOLTAGE

DEVICE FAILS

TRIP CIRCUIT
BREAKER TCB-8

HARDWARE FAILURES

TCB-4-TCB-8
SHUNT TRIP DEVICE

DC POWER FAILS

CCF SPECIFIC
2 OF 8 TRIP CIRCUIT

BREAKERS

CCF SPECIFIC
2 OF 8 TRIP CIRCUIT

BREAKER UNDERVOLTAGE
DEVICE

CCF 2 OF 4 (1-OF-2
TWICE) TRIP CIRCUIT

BRKR SHUNT TRIP
POWER

CCF SPECIFIC
2 OF 8 TRIP CIRCUIT

BREAKER SHUNT
TRIP DEVICE
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CE2-06-MT1

1.0E-2

CE2-XHE-XE-SCRAM

1.3E-4

CE2-MSW-FF-MT1

4.9E-6

CE2-MSW-CF-2OF4

FAILURE OF MANUAL
SWITCH 1

CCF 2 OF 4 (1-OUT-OF-2
TWICE) MANUAL

SWITCHES

MANUAL SWITCH
1 FAILS

OPERATOR FAILS
TO INITIATE MANUAL

SCRAM

 CE2-06-MT1  -   MANUAL TRIP 1 FAILS 2001/03/02 Page 59



 

Fault Trees  Combustion Engineering RPS 64 

CE2-07-M1LM

CE2-07-M1LM-1

CE2-07-M1LM-AB

63

CE2-10-LMAB

2.6E-4

CE2-RYL-FF-LAB1

CE2-07-M1LM-AD

68

CE2-15-LMAD

2.6E-4

CE2-RYL-FF-LAD1

CE2-07-M1LM-BC

64

CE2-11-LMBC

2.6E-4

CE2-RYL-FF-LBC1

CE2-07-M1LM-BD

65

CE2-12-LMBD

2.6E-4

CE2-RYL-FF-LBD1

CE2-07-M1LM-CD

67

CE2-14-LMCD

2.6E-4

CE2-RYL-FF-LCD1

CE2-07-M1LMAC

66

CE2-13-LMAC

2.6E-4

CE2-RYL-FF-LAC1

2.0E-7

CE2-RYL-CF-1LM6OF6

INPUT TO LOGIC
MATRIX AD FAILS

INPUT TO LOGIC
MATRIX CD FAILS

INPUT TO LOGIC
MATRIX AC FAILS

INPUT TO LOGIC
MATRIX BD FAILS

INPUT TO LOGIC
MATRIX BC FAILS

INPUT TO LOGIC
MATRIX AB FAILS

LOGIC MATRIX
AC OUTPUT RELAYS

TO K1 FAIL

LOGIC MATRIX
CD OUTPUT RELAYS

TO K1 FAIL

LOGIC MATRIX
BD OUTPUT RELAYS

TO K1 FAIL

LOGIC MATRIX
BC OUTPUT RELAYS

TO K1 FAIL

LOGIC MATRIX
AD OUTPUT RELAYS

TO K1 FAIL

LOGIC MATRIX
AB OUTPUT RELAYS

TO K1 FAIL

LOGIC MATRIX
OUTPUT RELAYS
FOR K1 SIGNAL

FAIL

FAILURE OF LOGIC
MATRIX RELAY
FOR K1 SIGNAL
(CH A NOT IN

T&M

AD OUTPUT RELAY
1 FAILS

CD OUTPUT RELAY
1 FAILS

AC OUTPUT RELAY
1 FAILS

BD OUTPUT RELAY
1 FAILS

BC OUTPUT RELAY
1 FAILS

AB OUTPUT RELAY
1 FAILS

CCF 6 OF 6 K1
LOGIC MATRIC

RELAY OUTPUTS

 CE2-07-M1LM  -   FAILURE OF LOGIC MATRIX RELAYS FOR K1 SIGNAL 2001/06/07 Page 60



 

Fault Trees  Combustion Engineering RPS 65 

CE2-08-CHA-NOTM

1.6E-2

CE2-RPS-TM-CHA

RPS CHANNEL
A IS NOT IN TEST

AND MAINTENANCE

RPS CHANNEL
A IN TEST AND
MAINTENANCE

 CE2-08-CHA-NOTM  -   RPS CHANNEL A NOT IN TEST AND MAINTENANCE 2001/03/02 Page 61



 

Fault Trees  Combustion Engineering RPS 66 

CE2-09-M1LMATM

CE2-09-M1LM-1

CE2-09-M1LM-BC

84

CE2-31-LMBCATM

2.6E-4

CE2-RYL-FF-LBC1

CE2-09-M1LM-BD

85

CE2-32-LMBDATM

2.6E-4

CE2-RYL-FF-LBD1

CE2-09-M1LM-CD

86

CE2-33-LMCDATM

2.6E-4

CE2-RYL-FF-LCD1

4.7E-7

CE2-RYL-CF-1LM3OF3TM

INPUT TO LOGIC
MATRIX CD FAILS

(CH A T&M)

INPUT TO LOGIC
MATRIX BD FAILS

(CH A T&M)

INPUT TO LOGIC
MATRIX BC FAILS

(CH A T&M)

LOGIC MATRIX
CD OUTPUT RELAYS

TO K1 FAIL

LOGIC MATRIX
BD OUTPUT RELAYS

TO K1 FAIL

LOGIC MATRIX
BC OUTPUT RELAYS

TO K1 FAIL

LOGIC MATRIX
OUTPUT RELAYS
FOR K1 SIGNAL
FAIL (CH A T&M)

FAILURE OF LOGIC
MATRIX RELAY
FOR K1 SIGNAL
(CH A IN T&M)

CCF 3 OF 3 K1
LOGIC MATRIC

RELAY OUTPUTS
(CH A T&M)

CD OUTPUT RELAY
1 FAILS

BD OUTPUT RELAY
1 FAILS

BC OUTPUT RELAY
1 FAILS

 CE2-09-M1LMATM  -   FAILURE OF LOGIC MATRIX RELAYS FOR K1 SIGNAL (CH A T&M) 2001/06/07 Page 62



 

Fault Trees  Combustion Engineering RPS 67 

CE2-10-LMAB

CE2-10-LMAB-CA

69

CE2-16-CHAT

70

CE2-17-CHAP

CE2-10-LMAB-CB

71

CE2-18-CHBT

72

CE2-19-CHBP

CHANNEL B PRESSURE
BISTABLE FAILS

CHANNEL B TEMPERATURE
BISTABLE FAILS

CHANNEL A PRESSURE
BISTABLE FAILS

CHANNEL A TEMPERATURE
BISTABLE FAILS

INPUT SIGNAL
TO LOGIC MATRIX

AB FROM CHANNEL
B FAILS

INPUT SIGNAL
TO LOGIC MATRIX

AB FROM CHANNEL
A FAILS

INPUT TO LOGIC
MATRIX AB FAILS

 CE2-10-LMAB  -   INPUT SIGNAL TO LOGIC MATRIX AB FAILS 2001/03/02 Page 63



 

Fault Trees  Combustion Engineering RPS 68 

CE2-11-LMBC

CE2-11-LMBC-CB

71

CE2-18-CHBT

72

CE2-19-CHBP

CE2-11-LMBC-CC

73

CE2-20-CHCT

74

CE2-21-CHCP

CHANNEL C PRESSURE
BISTABLE FAILS

CHANNEL C TEMPERATURE
BISTABLE FAILS

INPUT SIGNAL
TO LOGIC MATRIX

BC FROM CHANNEL
C FAILS

INPUT SIGNAL
TO LOGIC MATRIX

BC FROM CHANNEL
B FAILS

CHANNEL B PRESSURE
BISTABLE FAILS

CHANNEL B TEMPERATURE
BISTABLE FAILS

INPUT TO LOGIC
MATRIX BC FAILS

 CE2-11-LMBC  -   INPUT SIGNAL TO LOGIC MATRIX BC FAILS 2001/03/02 Page 64



 

Fault Trees  Combustion Engineering RPS 69 

CE2-12-LMBD

CE2-12-LMBD-CB

71

CE2-18-CHBT

72

CE2-19-CHBP

CE2-12-LMBD-CD

75

CE2-22-CHDT

76

CE2-23-CHDP

CHANNEL D PRESSURE
BISTABLE FAILS

CHANNEL D TEMPERATURE
BISTABLE FAILS

INPUT SIGNAL
TO LOGIC MATRIX

BD FROM CHANNEL
D FAILS

INPUT SIGNAL
TO LOGIC MATRIX

BD FROM CHANNEL
B FAILS

CHANNEL B PRESSURE
BISTABLE FAILS

CHANNEL B TEMPERATURE
BISTABLE FAILS

INPUT TO LOGIC
MATRIX BD FAILS

 CE2-12-LMBD  -   INPUT SIGNAL TO LOGIC MATRIX BD FAILS 2001/03/02 Page 65



 

Fault Trees  Combustion Engineering RPS 70 

CE2-13-LMAC

CE2-13-LMAC-CA

69

CE2-16-CHAT

70

CE2-17-CHAP

CE2-13-LMAC-CC

73

CE2-20-CHCT

74

CE2-21-CHCP

INPUT SIGNAL
TO LOGIC MATRIX

AC FROM CHANNEL
C FAILS

INPUT SIGNAL
TO LOGIC MATRIX

AC FROM CHANNEL
A FAILS

CHANNEL C PRESSURE
BISTABLE FAILS

CHANNEL C TEMPERATURE
BISTABLE FAILS

CHANNEL A PRESSURE
BISTABLE FAILS

CHANNEL A TEMPERATURE
BISTABLE FAILS

INPUT TO LOGIC
MATRIX AC FAILS

 CE2-13-LMAC  -   INPUT SIGNAL TO LOGIC MATRIX AC FAILS 2001/03/02 Page 66



 

Fault Trees  Combustion Engineering RPS 71 

CE2-14-LMCD

CE2-14-LMCD-CC

73

CE2-20-CHCT

74

CE2-21-CHCP

CE2-14-LMCD-CD

75

CE2-22-CHDT

76

CE2-23-CHDP

INPUT SIGNAL
TO LOGIC MATRIX

CD FROM CHANNEL
D FAILS

INPUT SIGNAL
TO LOGIC MATRIX

CD FROM CHANNEL
C FAILS

CHANNEL D PRESSURE
BISTABLE FAILS

CHANNEL D TEMPERATURE
BISTABLE FAILS

CHANNEL C PRESSURE
BISTABLE FAILS

CHANNEL C TEMPERATURE
BISTABLE FAILS

INPUT TO LOGIC
MATRIX CD FAILS

 CE2-14-LMCD  -   INPUT SIGNAL TO LOGIC MATRIX CD FAILS 2001/03/02 Page 67



 

Fault Trees  Combustion Engineering RPS 72 

CE2-15-LMAD

CE2-15-LMAD-CA

69

CE2-16-CHAT

70

CE2-17-CHAP

CE2-15-LMAD-CD

75

CE2-22-CHDT

76

CE2-23-CHDP

INPUT SIGNAL
TO LOGIC MATRIX

AD FROM CHANNEL
D FAILS

INPUT SIGNAL
TO LOGIC MATRIX

AD FROM CHANNEL
A FAILS

CHANNEL D PRESSURE
BISTABLE FAILS

CHANNEL D TEMPERATURE
BISTABLE FAILS

CHANNEL A PRESSURE
BISTABLE FAILS

CHANNEL A TEMPERATURE
BISTABLE FAILS

INPUT TO LOGIC
MATRIX AD FAILS

 CE2-15-LMAD  -   INPUT SIGNAL TO LOGIC MATRIX AD FAILS 2001/03/02 Page 68



 

Fault Trees  Combustion Engineering RPS 73 

CE2-16-CHAT

5.0E-4

CE2-CBI-FF-TA

7.2E-6

CE2-CBI-CF-T3OF4

7.6E-3

CE2-CPA-FF-TA

1.7E-4

CE2-CPA-CF-T3OF4

8.4E-4

CE2-CTP-FF-HTA

1.0E-5

CE2-CTP-CF-HT3OF4

8.4E-4

CE2-CTP-FF-CTA

1.0E-5

CE2-CTP-CF-CT3OF4

CHANNEL A TEMPERATURE
BISTABLE FAILS

CCF 3 OF 4 COLD
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CHANNEL A COLD
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CCF 3 OF 4 HOT
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CHANNEL A HOT
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CCF 3 OF 4 CORE
PROTECTION

CALCULATORS

CHANNEL A ANALOG
CORE PROTECTION
CALCULATOR FAILS

CCF 3 OF 4
TEMPERATURE

BISTABLES

CHANNEL A TEMPERATURE
BISTABLE UNIT

FAILS

 CE2-16-CHAT  -   CHANNEL A TEMPERATURE BISTABLE FAILS 2001/06/07 Page 69



 

Fault Trees  Combustion Engineering RPS 74 

CE2-17-CHAP

5.0E-4

CE2-CBI-FF-PA

1.1E-4

CE2-CPR-FF-PA

2.5E-6

CE2-CPR-CF-P3OF4

7.2E-6

CE2-CBI-CF-P3OF4

CHANNEL A PRESSURE
BISTABLE FAILS

CCF 3 OF 4 PRESSURE
BISTABLES

CCF 3 OF 4 PRESSURE
SENSORS/TRANSMITTERS

CHANNEL A PRESSURE
SENSOR/TRANSMITTER

FAILS

CHANNEL A PRESSURE
BISTABLE FAILS

 CE2-17-CHAP  -   CHANNEL A PRESSURE BISTABLE FAILS 2001/03/02 Page 70



 

Fault Trees  Combustion Engineering RPS 75 

CE2-18-CHBT

7.2E-6

CE2-CBI-CF-T3OF4

1.7E-4

CE2-CPA-CF-T3OF4

1.0E-5

CE2-CTP-CF-HT3OF4

1.0E-5

CE2-CTP-CF-CT3OF4

5.0E-4

CE2-CBI-FF-TB

7.6E-3

CE2-CPA-FF-TB

8.4E-4

CE2-CTP-FF-HTB

8.4E-4

CE2-CTP-FF-CTB

CHANNEL B TEMPERATURE
BISTABLE FAILS

CHANNEL B COLD
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CHANNEL B HOT
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CHANNEL B ANALOG
CORE PROTECTION
CALCULATOR FAILS

CHANNEL B TEMPERATURE
BISTABLE UNIT

FAILS

CCF 3 OF 4 COLD
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CCF 3 OF 4 HOT
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CCF 3 OF 4 CORE
PROTECTION

CALCULATORS

CCF 3 OF 4 TEMPERATURE
BISTABLES

 CE2-18-CHBT  -   CHANNEL B TEMPERATURE BISTABLE FAILS 2001/06/07 Page 71



 

Fault Trees  Combustion Engineering RPS 76 

CE2-19-CHBP

2.5E-6

CE2-CPR-CF-P3OF4

7.2E-6

CE2-CBI-CF-P3OF4

5.0E-4

CE2-CBI-FF-PB

1.1E-4

CE2-CPR-FF-PB

CHANNEL B PRESSURE
BISTABLE FAILS

CHANNEL B PRESSURE
SENSOR/TRANSMITTER

FAILS

CHANNEL B PRESSURE
BISTABLE FAILS

CCF 3 OF 4 PRESSURE
BISTABLES

CCF 3 OF 4 PRESSURE
SENSORS/TRANSMITTERS

 CE2-19-CHBP  -   CHANNEL B PRESSURE BISTABLE FAILS 2001/03/02 Page 72



 

Fault Trees  Combustion Engineering RPS 77 

CE2-20-CHCT

7.2E-6

CE2-CBI-CF-T3OF4

1.7E-4

CE2-CPA-CF-T3OF4

1.0E-5

CE2-CTP-CF-HT3OF4

1.0E-5

CE2-CTP-CF-CT3OF4

5.0E-4

CE2-CBI-FF-TC

7.6E-3

CE2-CPA-FF-TC

8.4E-4

CE2-CTP-FF-HTC

8.4E-4

CE2-CTP-FF-CTC

CHANNEL C TEMPERATURE
BISTABLE FAILS

CHANNEL C COLD
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CHANNEL C HOT
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CHANNEL C ANALOG
CORE PROTECTION
CALCULATOR FAILS

CHANNEL C TEMPERATURE
BISTABLE UNIT

FAILS

CCF 3 OF 4 COLD
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CCF 3 OF 4 HOT
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CCF 3 OF 4 CORE
PROTECTION

CALCULATORS

CCF 3 OF 4 TEMPERATURE
BISTABLES

 CE2-20-CHCT  -   CHANNEL C TEMPERATURE BISTABLE FAILS 2001/06/07 Page 73



 

Fault Trees  Combustion Engineering RPS 78 

CE2-21-CHCP

2.5E-6

CE2-CPR-CF-P3OF4

7.2E-6

CE2-CBI-CF-P3OF4

5.0E-4

CE2-CBI-FF-PC

1.1E-4

CE2-CPR-FF-PC

CHANNEL C PRESSURE
BISTABLE FAILS

CHANNEL C PRESSURE
SENSOR/TRANSMITTER

FAILS

CHANNEL C PRESSURE
BISTABLE FAILS

CCF 3 OF 4 PRESSURE
BISTABLES

CCF 3 OF 4 PRESSURE
SENSORS/TRANSMITTERS

 CE2-21-CHCP  -   CHANNEL C PRESSURE BISTABLE FAILS 2001/03/02 Page 74



 

Fault Trees  Combustion Engineering RPS 79 

CE2-22-CHDT

7.2E-6

CE2-CBI-CF-T3OF4

1.7E-4

CE2-CPA-CF-T3OF4

1.0E-5

CE2-CTP-CF-HT3OF4

1.0E-5

CE2-CTP-CF-CT3OF4

5.0E-4

CE2-CBI-FF-TD

7.6E-3

CE2-CPA-FF-TD

8.4E-4

CE2-CTP-FF-HTD

8.4E-4

CE2-CTP-FF-CTD

CHANNEL D TEMPERATURE
BISTABLE FAILS

CHANNEL D COLD
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CHANNEL D HOT
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CHANNEL D ANALOG
CORE PROTECTION
CALCULATOR FAILS

CHANNEL D TEMPERATURE
BISTABLE UNIT

FAILS

CCF 3 OF 4 COLD
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CCF 3 OF 4 HOT
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CCF 3 OF 4 CORE
PROTECTION CALCULATORS

CCF 3 OF 4 TEMPERATURE
BISTABLES

 CE2-22-CHDT  -   CHANNEL D TEMPERATURE BISTABLE FAILS 2001/06/07 Page 75



 

Fault Trees  Combustion Engineering RPS 80 

CE2-23-CHDP

2.5E-6

CE2-CPR-CF-P3OF4

7.2E-6

CE2-CBI-CF-P3OF4

5.0E-4

CE2-CBI-FF-PD

1.1E-4

CE2-CPR-FF-PD

CHANNEL D PRESSURE
BISTABLE FAILS

CHANNEL D PRESSURE
SENSOR/TRANSMITTER

FAILS

CHANNEL D PRESSURE
BISTABLE FAILS

CCF 3 OF 4 PRESSURE
BISTABLES

CCF 3 OF 4 PRESSURE
SENSORS/TRANSMITTERS

 CE2-23-CHDP  -   CHANNEL D PRESSURE BISTABLE FAILS 2001/03/02 Page 76



 

Fault Trees  Combustion Engineering RPS 81 

CE2-24-M2LM

CE2-24-M2LM-1

CE2-24-M2LM-AB

63

CE2-10-LMAB

2.6E-4

CE2-RYL-FF-LAB2

CE2-24-M2LM-AD

68

CE2-15-LMAD

2.6E-4

CE2-RYL-FF-LAD2

CE2-24-M2LM-BC

64

CE2-11-LMBC

2.6E-4

CE2-RYL-FF-LBC2

CE2-24-M2LM-BD

65

CE2-12-LMBD

2.6E-4

CE2-RYL-FF-LBD2

CE2-24-M2LM-CD

67

CE2-14-LMCD

2.6E-4

CE2-RYL-FF-LCD2

CE2-24-M2LMAC

66

CE2-13-LMAC

2.6E-4

CE2-RYL-FF-LAC2

2.0E-7

CE2-RYL-CF-2LM6OF6

LOGIC MATRIX
AC OUTPUT RELAYS

TO K2 FAIL

LOGIC MATRIX
CD OUTPUT RELAYS

TO K2 FAIL

LOGIC MATRIX
BD OUTPUT RELAYS

TO K2 FAIL

LOGIC MATRIX
BC OUTPUT RELAYS

TO K2 FAIL

LOGIC MATRIX
AD OUTPUT RELAYS

TO K2 FAIL

LOGIC MATRIX
AB OUTPUT RELAYS

TO K2 FAIL

LOGIC MATRIX
OUTPUT RELAYS
FOR K2 SIGNAL

FAIL

INPUT TO LOGIC
MATRIX AD FAILS

INPUT TO LOGIC
MATRIX CD FAILS

INPUT TO LOGIC
MATRIX AC FAILS

INPUT TO LOGIC
MATRIX BD FAILS

INPUT TO LOGIC
MATRIX BC FAILS

INPUT TO LOGIC
MATRIX AB FAILS

FAILURE OF LOGIC
MATRIX RELAY
FOR K2 SIGNAL
(CH A NOT IN

T&M

AD OUTPUT RELAY
2 FAILS

CD OUTPUT RELAY
2 FAILS

AC OUTPUT RELAY
2 FAILS

BD OUTPUT RELAY
2 FAILS

BC OUTPUT RELAY
2 FAILS

AB OUTPUT RELAY
2 FAILS

CCF 6 OF 6 K2
LOGIC MATRIC

RELAY OUTPUTS

 CE2-24-M2LM  -   FAILURE OF LOGIC MATRIX RELAYS FOR K2 SIGNAL 2001/06/07 Page 77



 

Fault Trees  Combustion Engineering RPS 82 

CE2-25-M2LMATM

CE2-25-M2LM-1

CE2-25-M2LM-BC

84

CE2-31-LMBCATM

2.6E-4

CE2-RYL-FF-LBC2

CE2-25-M2LM-BD

85

CE2-32-LMBDATM

2.6E-4

CE2-RYL-FF-LBD2

CE2-25-M2LM-CD

86

CE2-33-LMCDATM

2.6E-4

CE2-RYL-FF-LCD2

4.7E-7

CE2-RYL-CF-2LM3OF3TM

LOGIC MATRIX
CD OUTPUT RELAYS

TO K2 FAIL

LOGIC MATRIX
BD OUTPUT RELAYS

TO K2 FAIL

LOGIC MATRIX
BC OUTPUT RELAYS

TO K2 FAIL

LOGIC MATRIX
OUTPUT RELAYS
FOR K2 SIGNAL
FAIL (CH A T&M)

INPUT TO LOGIC
MATRIX CD FAILS

(CH A T&M)

INPUT TO LOGIC
MATRIX BD FAILS

(CH A T&M)

INPUT TO LOGIC
MATRIX BC FAILS

(CH A T&M)

FAILURE OF LOGIC
MATRIX RELAY
FOR K2 SIGNAL
(CH A IN T&M)

CCF 3 OF 3 K2
LOGIC MATRIC

RELAY OUTPUTS
(CH A T&M)

CD OUTPUT RELAY
2 FAILS

BD OUTPUT RELAY
2 FAILS

BC OUTPUT RELAY
2 FAILS

 CE2-25-M2LMATM  -   FAILURE OF LOGIC MATRIX RELAYS FOR K2 SIGNAL (CH A T&M) 2001/06/07 Page 78



 

Fault Trees  Combustion Engineering RPS 83 

CE2-26-MT2

1.0E-2

CE2-XHE-XE-SCRAM

4.9E-6

CE2-MSW-CF-2OF4

1.3E-4

CE2-MSW-FF-MT2

FAILURE OF MANUAL
SWITCH 2

MANUAL SWITCH
2 FAILS

CCF 2 OF 4 (1-OUT-OF-2
TWICE) MANUAL

SWITCHES

OPERATOR FAILS
TO INITIATE MANUAL

SCRAM

 CE2-26-MT2  -   MANUAL TRIP 2 FAILS 2001/03/02 Page 79



 

Fault Trees  Combustion Engineering RPS 84 

CE2-27-M3LM

CE2-27-M3LM-1

CE2-27-M3LM-AB

63

CE2-10-LMAB

2.6E-4

CE2-RYL-FF-LAB3

CE2-27-M3LM-AD

68

CE2-15-LMAD

2.6E-4

CE2-RYL-FF-LAD3

CE2-27-M3LM-BC

64

CE2-11-LMBC

2.6E-4

CE2-RYL-FF-LBC3

CE2-27-M3LM-BD

65

CE2-12-LMBD

2.6E-4

CE2-RYL-FF-LBD3

CE2-27-M3LM-CD

67

CE2-14-LMCD

2.6E-4

CE2-RYL-FF-LCD3

CE2-27-M3LMAC

66

CE2-13-LMAC

2.6E-4

CE2-RYL-FF-LAC3

2.0E-7

CE2-RYL-CF-3LM6OF6

LOGIC MATRIX
AC OUTPUT RELAYS

TO K3 FAIL

LOGIC MATRIX
CD OUTPUT RELAYS

TO K3 FAIL

LOGIC MATRIX
BD OUTPUT RELAYS

TO K3 FAIL

LOGIC MATRIX
BC OUTPUT RELAYS

TO K3 FAIL

LOGIC MATRIX
AD OUTPUT RELAYS

TO K3 FAIL

LOGIC MATRIX
AB OUTPUT RELAYS

TO K3 FAIL

LOGIC MATRIX
OUTPUT RELAYS
FOR K3 SIGNAL

FAIL

INPUT TO LOGIC
MATRIX AD FAILS

INPUT TO LOGIC
MATRIX CD FAILS

INPUT TO LOGIC
MATRIX AC FAILS

INPUT TO LOGIC
MATRIX BD FAILS

INPUT TO LOGIC
MATRIX BC FAILS

INPUT TO LOGIC
MATRIX AB FAILS

FAILURE OF LOGIC
MATRIX RELAY
FOR K3 SIGNAL
(CH A NOT IN

T&M

AD OUTPUT RELAY
3 FAILS

CD OUTPUT RELAY
3 FAILS

AC OUTPUT RELAY
3 FAILS

BD OUTPUT RELAY
3 FAILS

BC OUTPUT RELAY
3 FAILS

AB OUTPUT RELAY
3 FAILS

CCF 6 OF 6 K3
LOGIC MATRIC

RELAY OUTPUTS

 CE2-27-M3LM  -   FAILURE OF LOGIC MATRIX RELAYS FOR K3 SIGNAL 2001/06/07 Page 80



 

Fault Trees  Combustion Engineering RPS 85 

CE2-28-M3LMATM

CE2-28-M3LM-1

CE2-28-M3LM-BC

84

CE2-31-LMBCATM

2.6E-4

CE2-RYL-FF-LBC3

CE2-28-M3LM-BD

85

CE2-32-LMBDATM

2.6E-4

CE2-RYL-FF-LBD3

CE2-28-M3LM-CD

86

CE2-33-LMCDATM

2.6E-4

CE2-RYL-FF-LCD3

4.7E-7

CE2-RYL-CF-3LM3OF3TM

LOGIC MATRIX
CD OUTPUT RELAYS

TO K3 FAIL

LOGIC MATRIX
BD OUTPUT RELAYS

TO K3 FAIL

LOGIC MATRIX
BC OUTPUT RELAYS

TO K3 FAIL

LOGIC MATRIX
OUTPUT RELAYS
FOR K3 SIGNAL
FAIL (CH A T&M)

INPUT TO LOGIC
MATRIX CD FAILS

(CH A T&M)

INPUT TO LOGIC
MATRIX BD FAILS

(CH A T&M)

INPUT TO LOGIC
MATRIX BC FAILS

(CH A T&M)

FAILURE OF LOGIC
MATRIX RELAY
FOR K3 SIGNAL
(CH A IN T&M)

CCF 3 OF 3 K3
LOGIC MATRIC

RELAY OUTPUTS
(CH A T&M)

CD OUTPUT RELAY
3 FAILS

BD OUTPUT RELAY
3 FAILS

BC OUTPUT RELAY
3 FAILS

 CE2-28-M3LMATM  -   FAILURE OF LOGIC MATRIX RELAYS FOR K3 SIGNAL (CH A T&M) 2001/06/07 Page 81



 

Fault Trees  Combustion Engineering RPS 86 

CE2-29-M4LM

CE2-29-M4LM-1

CE2-29-M4LM-AB

63

CE2-10-LMAB

2.6E-4

CE2-RYL-FF-LAB4

CE2-29-M4LM-AD

68

CE2-15-LMAD

2.6E-4

CE2-RYL-FF-LAD4

CE2-29-M4LM-BC

64

CE2-11-LMBC

2.6E-4

CE2-RYL-FF-LBC4

CE2-29-M4LM-BD

65

CE2-12-LMBD

2.6E-4

CE2-RYL-FF-LBD4

CE2-29-M4LM-CD

67

CE2-14-LMCD

2.6E-4

CE2-RYL-FF-LCD4

CE2-29-M4LMAC

66

CE2-13-LMAC

2.6E-4

CE2-RYL-FF-LAC4

2.0E-7

CE2-RYL-CF-4LM6OF6

LOGIC MATRIX
AC OUTPUT RELAYS

TO K4 FAIL

LOGIC MATRIX
CD OUTPUT RELAYS

TO K4 FAIL

LOGIC MATRIX
BD OUTPUT RELAYS

TO K4 FAIL

LOGIC MATRIX
BC OUTPUT RELAYS

TO K4 FAIL

LOGIC MATRIX
AD OUTPUT RELAYS

TO K4 FAIL

LOGIC MATRIX
AB OUTPUT RELAYS

TO K4 FAIL

LOGIC MATRIX
OUTPUT RELAYS
FOR K4 SIGNAL

FAIL

INPUT TO LOGIC
MATRIX AD FAILS

INPUT TO LOGIC
MATRIX CD FAILS

INPUT TO LOGIC
MATRIX AC FAILS

INPUT TO LOGIC
MATRIX BD FAILS

INPUT TO LOGIC
MATRIX BC FAILS

INPUT TO LOGIC
MATRIX AB FAILS

FAILURE OF LOGIC
MATRIX RELAY
FOR K4 SIGNAL
(CH A NOT IN

T&M

AD OUTPUT RELAY
4 FAILS

CD OUTPUT RELAY
4 FAILS

AC OUTPUT RELAY
4 FAILS

BD OUTPUT RELAY
4 FAILS

BC OUTPUT RELAY
4 FAILS

AB OUTPUT RELAY
4 FAILS

CCF 6 OF 6 K4
LOGIC MATRIC

RELAY OUTPUTS
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CE2-30-M4LMATM

CE2-30-M4LM-1

CE2-30-M4LM-BC

84

CE2-31-LMBCATM

2.6E-4

CE2-RYL-FF-LBC4

CE2-30-M4LM-BD

85

CE2-32-LMBDATM

2.6E-4

CE2-RYL-FF-LBD4

CE2-30-M4LM-CD

86

CE2-33-LMCDATM

2.6E-4

CE2-RYL-FF-LCD4

4.7E-7

CE2-RYL-CF-4LM3OF3TM

LOGIC MATRIX
CD OUTPUT RELAYS

TO K4 FAIL

LOGIC MATRIX
BD OUTPUT RELAYS

TO K4 FAIL

LOGIC MATRIX
BC OUTPUT RELAYS

TO K4 FAIL

LOGIC MATRIX
OUTPUT RELAYS
FOR K4 SIGNAL
FAIL (CH A T&M)

INPUT TO LOGIC
MATRIX CD FAILS

(CH A T&M)

INPUT TO LOGIC
MATRIX BD FAILS

(CH A T&M)

INPUT TO LOGIC
MATRIX BC FAILS

(CH A T&M)

FAILURE OF LOGIC
MATRIX RELAY
FOR K4 SIGNAL
(CH A IN T&M)

CCF 3 OF 3 K4
LOGIC MATRIC

RELAY OUTPUTS
(CH A T&M)

CD OUTPUT RELAY
4 FAILS

BD OUTPUT RELAY
4 FAILS

BC OUTPUT RELAY
4 FAILS
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CE2-31-LMBCATM

CE2-31-LMBC-CB

87

CE2-34-CHBTATM

88

CE2-35-CHBPATM

CE2-31-LMBC-CC

89

CE2-36-CHCTATM

90

CE2-37-CHCPATM

CHANNEL C PRESSURE
BISTABLE FAILS

(CH A T&M)

CHANNEL C TEMPERATURE
BISTABLE FAILS

(CH A T&M)

CHANNEL B PRESSURE
BISTABLE FAILS

(CH A T&M)

CHANNEL B TEMPERATURE
BISTABLE FAILS

(CH A T&M)

INPUT TO LOGIC MATRIX
BC FROM CHANNEL C

FAILS (CH A T&M)

INPUT TO LOGIC MATRIX
BC FROM CHANNEL B

FAILS (CH A T&M)

INPUT TO LOGIC
MATRIX BC FAILS

(CH A T&M)
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CE2-32-LMBDATM

CE2-32-LMBD-CB

87

CE2-34-CHBTATM

88

CE2-35-CHBPATM

CE2-32-LMBD-CD

91

CE2-38-CHDTATM

92

CE2-39-CHDPATM

CHANNEL D PRESSURE
BISTABLE FAILS

(CH A T&M)

CHANNEL D TEMPERATURE
BISTABLE FAILS

(CH A T&M)

INPUT TO LOGIC MATRIX
BD FROM CHANNEL D

FAILS (CH A T&M)

INPUT TO LOGIC MATRIX
BD FROM CHANNEL B

FAILS (CH A T&M)

CHANNEL B PRESSURE
BISTABLE FAILS

(CH A T&M)

CHANNEL B TEMPERATURE
BISTABLE FAILS

(CH A T&M)

INPUT TO LOGIC
MATRIX BD FAILS

(CH A T&M)

 CE2-32-LMBDATM  -   INPUT SIGNAL TO LOGIC MATRIX BD FAILS (CH A T&M) 2001/08/06 Page 85
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CE2-33-LMCDATM

CE2-33-LMCD-CC

89

CE2-36-CHCTATM

90

CE2-37-CHCPATM

CE2-33-LMCD-CD

91

CE2-38-CHDTATM

92

CE2-39-CHDPATM

INPUT TO LOGIC MATRIX
CD FROM CHANNEL D

FAILS (CH A T&M)

INPUT TO LOGIC MATRIX
CD FROM CHANNEL C

FAILS (CH A T&M)

CHANNEL D PRESSURE
BISTABLE FAILS

(CH A T&M)

CHANNEL D TEMPERATURE
BISTABLE FAILS

(CH A T&M)

CHANNEL C PRESSURE
BISTABLE FAILS

(CH A T&M)

CHANNEL C TEMPERATURE
BISTABLE FAILS

(CH A T&M)

INPUT TO LOGIC
MATRIX CD FAILS

(CH A T&M)

 CE2-33-LMCDATM  -   INPUT SIGNAL TO LOGIC MATRIX CD FAILS (CH A T&M) 2001/08/06 Page 86
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CE2-34-CHBTATM

5.0E-4

CE2-CBI-FF-TB

7.6E-3

CE2-CPA-FF-TB

8.4E-4

CE2-CTP-FF-HTB

8.4E-4

CE2-CTP-FF-CTB

2.6E-7

CE2-CBI-CF-T2OF3TM

3.8E-4

CE2-CPA-CF-T2OF3TM

3.7E-5

CE2-CTP-CF-HT2OF3TM

3.7E-5

CE2-CTP-CF-CT2OF3TM

CHANNEL B TEMPERATURE
BISTABLE FAILS

(CH A T&M)

CCF 2 OF 3 COLD
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CCF 2 OF 3 HOT
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CCF 2 OF 3 CORE
PROTECTION CALCULATORS

(CH A T&M)

CCF 2 OF 3 TEMPERATURE
BISTABLES (CH

A T&M)

CHANNEL B COLD
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CHANNEL B HOT
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CHANNEL B ANALOG
CORE PROTECTION
CALCULATOR FAILS

CHANNEL B TEMPERATURE
BISTABLE UNIT

FAILS
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CE2-35-CHBPATM

5.0E-4

CE2-CBI-FF-PB

1.1E-4

CE2-CPR-FF-PB

8.2E-6

CE2-CPR-CF-P2OF3TM

2.6E-7

CE2-CBI-CF-P2OF3TM

CHANNEL B PRESSURE
BISTABLE FAILS

(CH A T&M)

CCF 2 OF 3 PRESSURE
BISTABLES (CH

A T&M)

CCF 2 OF 3 PRESSURE
SENSORS/TRANSMITTERS

(CH A T&M)

CHANNEL B PRESSURE
SENSOR/TRANSMITTER

FAILS

CHANNEL B PRESSURE
BISTABLE FAILS

 CE2-35-CHBPATM  -   CHANNEL B PRESSURE BISTABLE FAILS (CH A T&M) 2001/03/02 Page 88
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CE2-36-CHCTATM

5.0E-4

CE2-CBI-FF-TC

7.6E-3

CE2-CPA-FF-TC

8.4E-4

CE2-CTP-FF-HTC

8.4E-4

CE2-CTP-FF-CTC

2.6E-7

CE2-CBI-CF-T2OF3TM

3.8E-4

CE2-CPA-CF-T2OF3TM

3.7E-5

CE2-CTP-CF-HT2OF3TM

3.7E-5

CE2-CTP-CF-CT2OF3TM

CHANNEL C TEMPERATURE
BISTABLE FAILS

(CH A T&M)

CCF 2 OF 3 COLD
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CCF 2 OF 3 HOT
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CCF 2 OF 3 CORE
PROTECTION CALCULATORS

(CH A T&M)

CCF 2 OF 3 TEMPERATURE
BISTABLES (CH

A T&M)

CHANNEL C COLD
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CHANNEL C HOT
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CHANNEL C ANALOG
CORE PROTECTION
CALCULATOR FAILS

CHANNEL C TEMPERATURE
BISTABLE UNIT

FAILS
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CE2-37-CHCPATM

5.0E-4

CE2-CBI-FF-PC

1.1E-4

CE2-CPR-FF-PC

8.2E-6

CE2-CPR-CF-P2OF3TM

2.6E-7

CE2-CBI-CF-P2OF3TM

CHANNEL C PRESSURE
BISTABLE FAILS

(CH A T&M)

CCF 2 OF 3 PRESSURE
BISTABLES (CH

A T&M)

CCF 2 OF 3 PRESSURE
SENSORS/TRANSMITTERS

(CH A T&M)

CHANNEL C PRESSURE
SENSOR/TRANSMITTER

FAILS

CHANNEL C PRESSURE
BISTABLE FAILS

 CE2-37-CHCPATM  -   CHANNEL C PRESSURE BISTABLE FAILS (CH A T&M) 2001/03/02 Page 90
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CE2-38-CHDTATM

5.0E-4

CE2-CBI-FF-TD

7.6E-3

CE2-CPA-FF-TD

8.4E-4

CE2-CTP-FF-HTD

8.4E-4

CE2-CTP-FF-CTD

2.6E-7

CE2-CBI-CF-T2OF3TM

3.8E-4

CE2-CPA-CF-T2OF3TM

3.7E-5

CE2-CTP-CF-HT2OF3TM

3.7E-5

CE2-CTP-CF-CT2OF3TM

CHANNEL D TEMPERATURE
BISTABLE FAILS

(CH A T&M)

CCF 2 OF 3 COLD
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CCF 2 OF 3 HOT
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CCF 2 OF 3 CORE
PROTECTION CALCULATORS

(CH A T&M)

CCF 2 OF 3 TEMPERATURE
BISTABLES (CH

A T&M)

CHANNEL D COLD
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CHANNEL D HOT
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CHANNEL D ANALOG
CORE PROTECTION
CALCULATOR FAILS

CHANNEL D TEMPERATURE
BISTABLE UNIT

FAILS

 CE2-38-CHDTATM  -   CHANNEL D TEMPERATURE BISTABLE FAILS (CH A T&M) 2001/06/07 Page 91
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CE2-39-CHDPATM

5.0E-4

CE2-CBI-FF-PD

1.1E-4

CE2-CPR-FF-PD

8.2E-6

CE2-CPR-CF-P2OF3TM

2.6E-7

CE2-CBI-CF-P2OF3TM

CHANNEL D PRESSURE
BISTABLE FAILS

(CH A T&M)

CCF 2 OF 3 PRESSURE
BISTABLES (CH

A T&M)

CCF 2 OF 3 PRESSURE
SENSORS/TRANSMITTERS

(CH A T&M)

CHANNEL D PRESSURE
SENSOR/TRANSMITTER

FAILS

CHANNEL D PRESSURE
BISTABLE FAILS
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CE2-40-MT3

1.0E-2

CE2-XHE-XE-SCRAM

4.9E-6

CE2-MSW-CF-2OF4

1.3E-4

CE2-MSW-FF-MT3

FAILURE OF MANUAL
SWITCH 3

MANUAL SWITCH
3 FAILS

CCF 2 OF 4 (1-OUT-OF-2
TWICE) MANUAL

SWITCHES

OPERATOR FAILS
TO INITIATE MANUAL

SCRAM

 CE2-40-MT3  -   FAILURE OF MANUAL SWITCH 3 2001/06/07 Page 93
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CE2-41-MT4

1.0E-2

CE2-XHE-XE-SCRAM

4.9E-6

CE2-MSW-CF-2OF4

1.3E-4

CE2-MSW-FF-MT4

FAILURE OF MANUAL
SWITCH 4

MANUAL SWITCH
4 FAILS

CCF 2 OF 4 (1-OUT-OF-2
TWICE) MANUAL

SWITCHES

OPERATOR FAILS
TO INITIATE MANUAL

SCRAM

 CE2-41-MT4  -   FAILURE OF MANUAL SWITCH 4 2001/06/07 Page 94  
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COMBUSTION ENGINEERING RPS GROUP 3 MODEL 
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CE3-01-RPS

CE3-01-RPS1

96

CE3-01-RPS1-BSF-1

97

CE3-01-RPS1-LMF-1 CE3-01-RPS1-TCB

CE3-01-RPS1-TCB-01

CE3-01-RPS1-TCB-01-12

99

CE3-02-M1

102

CE3-03-M2

CE3-01-RPS1-TCB-01-78

107

CE3-04-M7

110

CE3-05-M8

CE3-01-RPS1-TCB-02

CE3-01-RPS1-TCB-02-34

105

CE3-04-M3

108

CE3-05-M4

CE3-01-RPS1-TCB-02-56

101

CE3-02-M5

104

CE3-03-M6

8.4E-7

CE3-ROD-CF-RODS

FAILURE OF TRIP
CIRCUIT BREAKER

TCB-8

FAILURE OF TRIP
CIRCUIT BREAKER

TCB-4

FAILURE OF TRIP
CIRCUIT BREAKER

TCB-7

FAILURE OF TRIP
CIRCUIT BREAKER

TCB-3

FAILURE OF TRIP
CIRCUIT BREAKER

TCB-6

FAILURE OF TRIP
CIRCUIT BREAKER

TCB-2

FAILURE OF TRIP
CIRCUIT BREAKER

TCB-5

FAILURE OF TRIP
CIRCUIT BREAKER

TCB-1

FAILURE OF TRIP
CIRCUIT BREAKER
TCB-5 AND TCB-6

FAILURE OF TRIP
CIRCUIT BREAKER
TCB-3 AND TCB-4

FAILURE OF TRIP
CIRCUIT BREAKERS

CEDM POWER SUPPLY
2

FAILURE OF TRIP
CIRCUIT BREAKER
TCB-7 AND TCB-8

FAILURE OF TRIP
CIRCUIT BREAKER
TCB-1 AND TCB-2

FAILURE OF TRIP
CIRCUIT BREAKERS

CEDM POWER SUPPLY
1

FAILURE OF TRIP
CIRCUIT BREAKERS

COMMON CAUSE
FAILURE OF LOGIC
MATRIX RELAYS

COMMON CAUSE
FAILURE OF BISTABLE

TRIP UNITS

CEDM COIL POWER
SUPPLY BUSES

FAIL TO DE-ENERGIZE

REACTOR PROTECTION
SYSTEM (RPS)
FOR CE GROUP

3 TYPE FAILS

CCF 20% OR MORE
CRD/RODS FAIL TO

INSERT

 CE3-01-RPS  -   REACTOR PROTECTION SYSTEM (RPS) FOR CE GROUP 3 TYPE FAILS 2001/10/05 Page 95
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CE3-01-RPS1-BSF-1

CE3-01-RPS1-BSF-2

CE3-01-RPS1-BICHATM

1.6E-2

CE3-RPS-TM-CHA

1.7E-6

CE3-CBI-CF-4OF6TM

CE3-01-RPS1-BIF-4

113

CE3-08-CHA-NOTM

7.7E-7

CE3-CBI-CF-6OF8

98

CE3-01-RPS1-MT1-F

RPS CHANNEL
A IS NOT IN TEST

AND MAINTENANCE

OPERATOR FAILS
TO MANUAL TRIP

RPS

CCF OF BISTABLE
TRIP UNITS

CCF OF BISTABLE
TRIP UNITS (CH
A NOT IN T&M)

CCF OF BISTABLE
TRIP UNITS DURING

CH A T&M

COMMON CAUSE
FAILURE OF BISTABLE

TRIP UNITS

CCF SPECIFIC
4 OF 6 BISTABLE
TRIP UNITS (CH

A T&M)

RPS CHANNEL
A IN TEST AND
MAINTENANCE

CCF SPECIFIC
6 OF 8 BISTABLE

TRIP UNITS

 CE3-01-RPS1-BSF-1  -   COMMON CAUSE FAILURE OF BISTABLE TRIP UNITS 2001/03/02 Page 96
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CE3-01-RPS1-LMF-1

98

CE3-01-RPS1-MT1-F CE3-01-RPS1-LMF-2

CE3-01-RPS1-CHATM

1.6E-2

CE3-RPS-TM-CHA

1.6E-7

CE3-RYL-CF-LM6OF12TM

CE3-01-RPS1-LMF-3

113

CE3-08-CHA-NOTM

4.3E-8

CE3-RYL-CF-LM12OF24

CCF OF LOGIC
MATRIX RELAYS

(CH A NOT IN
T&M)

CCF OF LOGIC
MATRIX RELAYS

CCF OF LOGIC
MATRIX RELAYS

DURING CH A T&M

RPS CHANNEL
A IS NOT IN TEST

AND MAINTENANCE

OPERATOR FAILS
TO MANUAL TRIP

RPS

COMMON CAUSE
FAILURE OF LOGIC

MATRIX RELAYS

CCF SPECIFIC
6 OF 12 LOGIC

MATRIX OUTPUT
RELAYS (CH A

T&M)

CCF SPECIFIC
12 OF 24 LOGIC
MATRIX OUTPUT

RELAYS

RPS CHANNEL
A IN TEST AND
MAINTENANCE
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CE3-01-RPS1-MT1-F

CE3-01-RPS1-MT12-F

111

CE3-06-MT1

131

CE3-26-MT2

CE3-01-RPS1-MT34-F

145

CE3-40-MT3

146

CE3-41-MT4

FAILURE OF MANUAL
SWITCH 4

FAILURE OF MANUAL
SWITCH 3

FAILURE OF MANUAL
SWITCH 2

FAILURE OF MANUAL
SWITCH 1

MANUAL TRIP
PATHS 3 AND 4

FAIL

MANUAL TRIP
PATHS 1 AND 2

FAIL

OPERATOR FAILS
TO MANUAL TRIP

RPS

 CE3-01-RPS1-MT1-F  -   OPERATOR FAILS TO MANUAL TRIP RPS 2001/08/06 Page 98
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CE3-02-M1

CE3-02-M1-CB

CE3-02-M1-4

CE3-02-M1-5

1.1E-5

CE3-BSN-CF-TB2OF8

2.5E-6

CE3-PWR-CF-TB2OF4

6.0E-5

CE3-PWR-FF-TB15

1.5E-4

CE3-BSN-FO-TB1

CE3-02-M1-6

5.4E-5

CE3-BUV-CF-TB2OF8

1.1E-3

CE3-BUV-FO-TB1

1.8E-5

CE3-BME-FO-TB1

1.0E-6

CE3-BME-CF-TB2OF8

100

CE3-02-M1-S

FAILURE OF TRIP
INITIATION CIRCUIT

K1

TRIP CIRCUIT
BREAKER TCB-1

FAILS

TRIP CIRCUIT
BREAKER TCB-1
UNDERVOLTAGE
DEVICE FAILURES

TRIP CIRCUIT
BREAKER TCB-1

SHUNT TRIP FAILURES

TRIP CIRCUIT
BREAKER TCB-1

COMMAND FAILURES

FAILURE OF TRIP
CIRCUIT BREAKER

TCB-1

CCF SPECIFIC
2 OF 8 TRIP CIRCUIT

BREAKERS

TRIP CIRCUIT
BREAKER TCB-1

HARDWARE FAILURES

TRIP CIRCUIT
BREAKER TCB-1
UNDERVOLTAGE

DEVICE FAILS

CCF SPECIFIC
2 OF 8 TRIP CIRCUIT

BREAKER UNDERVOLTAGE
DEVICE

TRIP CIRCUIT
BREAKER TCB-1

SHUNT TRIP DEVICE
FAILS

TCB-1-TCB-5
SHUNT TRIP DEVICE

DC POWER FAILS

CCF 2 OF 4 (1-OF-2
TWICE) TRIP CIRCUIT

BRKR SHUNT TRIP
POWER

CCF SPECIFIC
2 OF 8 TRIP CIRCUIT

BREAKER SHUNT
TRIP DEVICE

 CE3-02-M1  -   FAILURE OF TRIP CIRCUIT BREAKER TCB-1 2001/06/07 Page 99
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CE3-02-M1-S

111

CE3-06-MT1 CE3-02-M1-F

CE3-02-M1-1

CE3-02-M1-2

113

CE3-08-CHA-NOTM

112

CE3-07-M1LM

CE3-02-M1-3

114

CE3-09-M1LMATM

1.6E-2

CE3-RPS-TM-CHA

1.2E-4

CE3-RYT-FF-ICK1

4.8E-6

CE3-RYT-CF-2OF4

FAILURE OF LOGIC
MATRIX RELAY
FOR K1 SIGNAL
(CH A IN T&M)

FAILURE OF LOGIC
MATRIX RELAY
FOR K1 SIGNAL

(CH A NOT IN
T&M

FAILURE OF TRIP
CONTACT INITIATOR

K1

LOGIC MATRIX
RELAYS FOR K1
FAIL (CH A T&M)

LOGIC MATRIX
RELAYS FOR K1

FAIL (NO RPS
T&M)

REACTOR TRIP
LOGIC MATRIX

RELAYS FOR K1
SIGNAL FAIL

FAILURE OF TRIP
INITIATION CIRCUIT

K1

FAILURE OF MANUAL
SWITCH 1

RPS CHANNEL
A IS NOT IN TEST

AND MAINTENANCE

CCF 2 OF 4 (1-OUT-OF-2
TWICE) TRIP CONTACTORS

TRIP CONTACTOR
K1 RELAY FAILS

RPS CHANNEL
A IN TEST AND
MAINTENANCE
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CE3-02-M5

100

CE3-02-M1-S CE3-02-M5-CB

CE3-02-M5-4

CE3-02-M5-5

1.1E-5

CE3-BSN-CF-TB2OF8

2.5E-6

CE3-PWR-CF-TB2OF4

6.0E-5

CE3-PWR-FF-TB15

1.5E-4

CE3-BSN-FO-TB5

CE3-02-M5-6

5.4E-5

CE3-BUV-CF-TB2OF8

1.1E-3

CE3-BUV-FO-TB5

1.0E-6

CE3-BME-CF-TB2OF8

1.8E-5

CE3-BME-FO-TB5

TRIP CIRCUIT
BREAKER TCB-5

FAILS

TRIP CIRCUIT
BREAKER TCB-5
UNDERVOLTAGE
DEVICE FAILURES

TRIP CIRCUIT
BREAKER TCB-5

SHUNT TRIP FAILURES

TRIP CIRCUIT
BREAKER TCB-5

COMMAND FAILURES

FAILURE OF TRIP
INITIATION CIRCUIT

K1

FAILURE OF TRIP
CIRCUIT BREAKER

TCB-5

TRIP CIRCUIT
BREAKER TCB-5

SHUNT TRIP DEVICE
FAILS

TRIP CIRCUIT
BREAKER TCB-5
UNDERVOLTAGE

DEVICE FAILS

TRIP CIRCUIT
BREAKER TCB-5

HARDWARE FAILURES

CCF SPECIFIC
2 OF 8 TRIP CIRCUIT

BREAKERS

CCF SPECIFIC
2 OF 8 TRIP CIRCUIT

BREAKER UNDERVOLTAGE
DEVICE

TCB-1-TCB-5
SHUNT TRIP DEVICE

DC POWER FAILS

CCF 2 OF 4 (1-OF-2
TWICE) TRIP CIRCUIT

BRKR SHUNT TRIP
POWER

CCF SPECIFIC
2 OF 8 TRIP CIRCUIT

BREAKER SHUNT
TRIP DEVICE
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CE3-03-M2

CE3-03-M2-CB

CE3-03-M2-4

CE3-03-M2-5

1.1E-5

CE3-BSN-CF-TB2OF8

2.5E-6

CE3-PWR-CF-TB2OF4

6.0E-5

CE3-PWR-FF-TB26

1.5E-4

CE3-BSN-FO-TB2

CE3-03-M2-6

5.4E-5

CE3-BUV-CF-TB2OF8

1.1E-3

CE3-BUV-FO-TB2

1.0E-6

CE3-BME-CF-TB2OF8

1.8E-5

CE3-BME-FO-TB2

103

CE3-03-M2-S

FAILURE OF TRIP
INITIATION CIRCUIT

K2

TRIP CIRCUIT
BREAKER TCB-2

FAILS

TRIP CIRCUIT
BREAKER TCB-2
UNDERVOLTAGE
DEVICE FAILURES

TRIP CIRCUIT
BREAKER TCB-2

SHUNT TRIP FAILURES

TRIP CIRCUIT
BREAKER TCB-2

COMMAND FAILURES

FAILURE OF TRIP
CIRCUIT BREAKER

TCB-2

TRIP CIRCUIT
BREAKER TCB-2

HARDWARE FAILURES

TRIP CIRCUIT
BREAKER TCB-2
UNDERVOLTAGE

DEVICE FAILS

TRIP CIRCUIT
BREAKER TCB-2

SHUNT TRIP DEVICE
FAILS

TCB-2-TCB-6
SHUNT TRIP DEVICE

DC POWER FAILS

CCF SPECIFIC
2 OF 8 TRIP CIRCUIT

BREAKERS

CCF SPECIFIC
2 OF 8 TRIP CIRCUIT

BREAKER UNDERVOLTAGE
DEVICE

CCF 2 OF 4 (1-OF-2
TWICE) TRIP CIRCUIT

BRKR SHUNT TRIP
POWER

CCF SPECIFIC
2 OF 8 TRIP CIRCUIT

BREAKER SHUNT
TRIP DEVICE
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CE3-03-M2-S

131

CE3-26-MT2 CE3-03-M2-F

CE3-03-M2-1

CE3-03-M2-2

113

CE3-08-CHA-NOTM

129

CE3-24-M2LM

CE3-03-M2-3

130

CE3-25-M2LMATM

1.6E-2

CE3-RPS-TM-CHA

4.8E-6

CE3-RYT-CF-2OF4

1.2E-4

CE3-RYT-FF-ICK2

FAILURE OF LOGIC
MATRIX RELAY
FOR K2 SIGNAL
(CH A IN T&M)

FAILURE OF LOGIC
MATRIX RELAY
FOR K2 SIGNAL

(CH A NOT IN
T&M

FAILURE OF TRIP
CONTACT INITIATOR

K2

LOGIC MATRIX
RELAYS FOR K2
FAIL (CH A T&M)

LOGIC MATRIX
RELAYS FOR K2

FAIL (NO RPS
T&M)

REACTOR TRIP
LOGIC MATRIX

RELAYS FOR K2
SIGNAL FAIL

FAILURE OF TRIP
INITIATION CIRCUIT

K2

FAILURE OF MANUAL
SWITCH 2

RPS CHANNEL
A IS NOT IN TEST

AND MAINTENANCE

TRIP CONTACTOR
K2 RELAY FAILS

CCF 2 OF 4 (1-OUT-OF-2
TWICE) TRIP CONTACTORS

RPS CHANNEL
A IN TEST AND
MAINTENANCE
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CE3-03-M6

103

CE3-03-M2-S CE3-03-M6-CB

CE3-03-M6-4

CE3-03-M6-5

1.1E-5

CE3-BSN-CF-TB2OF8

2.5E-6

CE3-PWR-CF-TB2OF4

6.0E-5

CE3-PWR-FF-TB26

1.5E-4

CE3-BSN-FO-TB6

CE3-03-M6-6

5.4E-5

CE3-BUV-CF-TB2OF8

1.1E-3

CE3-BUV-FO-TB6

1.0E-6

CE3-BME-CF-TB2OF8

1.8E-5

CE3-BME-FO-TB6

TRIP CIRCUIT
BREAKER TCB-6

FAILS

TRIP CIRCUIT
BREAKER TCB-6
UNDERVOLTAGE
DEVICE FAILURES

TRIP CIRCUIT
BREAKER TCB-6

SHUNT TRIP FAILURES

TRIP CIRCUIT
BREAKER TCB-6

COMMAND FAILURES

FAILURE OF TRIP
INITIATION CIRCUIT

K2

FAILURE OF TRIP
CIRCUIT BREAKER

TCB-6

TRIP CIRCUIT
BREAKER TCB-6

SHUNT TRIP DEVICE
FAILS

TRIP CIRCUIT
BREAKER TCB-6
UNDERVOLTAGE

DEVICE FAILS

TRIP CIRCUIT
BREAKER TCB-6

HARDWARE FAILURES

TCB-2-TCB-6
SHUNT TRIP DEVICE

DC POWER FAILS

CCF SPECIFIC
2 OF 8 TRIP CIRCUIT

BREAKERS

CCF SPECIFIC
2 OF 8 TRIP CIRCUIT

BREAKER UNDERVOLTAGE
DEVICE

CCF 2 OF 4 (1-OF-2
TWICE) TRIP CIRCUIT

BRKR SHUNT TRIP
POWER

CCF SPECIFIC
2 OF 8 TRIP CIRCUIT

BREAKER SHUNT
TRIP DEVICE
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CE3-04-M3

CE3-04-M3-CB

CE3-04-M3-4

CE3-04-M3-5

1.1E-5

CE3-BSN-CF-TB2OF8

2.5E-6

CE3-PWR-CF-TB2OF4

6.0E-5

CE3-PWR-FF-TB37

1.5E-4

CE3-BSN-FO-TB3

CE3-04-M3-6

5.4E-5

CE3-BUV-CF-TB2OF8

1.1E-3

CE3-BUV-FO-TB3

1.0E-6

CE3-BME-CF-TB2OF8

1.8E-5

CE3-BME-FO-TB3

106

CE3-04-M3-S

FAILURE OF TRIP
INITIATION CIRCUIT

K3

TRIP CIRCUIT
BREAKER TCB-3

FAILS

TRIP CIRCUIT
BREAKER TCB-3
UNDERVOLTAGE
DEVICE FAILURES

TRIP CIRCUIT
BREAKER TCB-3

SHUNT TRIP FAILURES

TRIP CIRCUIT
BREAKER TCB-3

COMMAND FAILURES

FAILURE OF TRIP
CIRCUIT BREAKER

TCB-3

TRIP CIRCUIT
BREAKER TCB-3

HARDWARE FAILURES

TRIP CIRCUIT
BREAKER TCB-3
UNDERVOLTAGE

DEVICE FAILS

TRIP CIRCUIT
BREAKER TCB-3

SHUNT TRIP DEVICE
FAILS

TCB-3-TCB-7
SHUNT TRIP DEVICE

DC POWER FAILS

CCF SPECIFIC
2 OF 8 TRIP CIRCUIT

BREAKERS

CCF SPECIFIC
2 OF 8 TRIP CIRCUIT

BREAKER UNDERVOLTAGE
DEVICE

CCF 2 OF 4 (1-OF-2
TWICE) TRIP CIRCUIT

BRKR SHUNT TRIP
POWER

CCF SPECIFIC
2 OF 8 TRIP CIRCUIT

BREAKER SHUNT
TRIP DEVICE
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CE3-04-M3-S

145

CE3-40-MT3 CE3-04-M3-F

CE3-04-M3-1

CE3-04-M3-2

113

CE3-08-CHA-NOTM

132

CE3-27-M3LM

CE3-04-M3-3

133

CE3-28-M3LMATM

1.6E-2

CE3-RPS-TM-CHA

4.8E-6

CE3-RYT-CF-2OF4

1.2E-4

CE3-RYT-FF-ICK3

FAILURE OF LOGIC
MATRIX RELAY
FOR K3 SIGNAL
(CH A IN T&M)

FAILURE OF LOGIC
MATRIX RELAY
FOR K3 SIGNAL

(CH A NOT IN
T&M

FAILURE OF TRIP
CONTACT INITIATOR

K3

LOGIC MATRIX
RELAYS FOR K3
FAIL (CH A T&M)

LOGIC MATRIX
RELAYS FOR K3

FAIL (NO RPS
T&M)

REACTOR TRIP
LOGIC MATRIX

RELAYS FOR K3
SIGNAL FAIL

FAILURE OF TRIP
INITIATION CIRCUIT

K3

FAILURE OF MANUAL
SWITCH 3

RPS CHANNEL
A IS NOT IN TEST

AND MAINTENANCE

TRIP CONTACTOR
K3 RELAY FAILS

CCF 2 OF 4 (1-OUT-OF-2
TWICE) TRIP CONTACTORS

RPS CHANNEL
A IN TEST AND
MAINTENANCE
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CE3-04-M7

106

CE3-04-M3-S CE3-04-M7-CB

CE3-04-M7-4

CE3-04-M7-5

1.1E-5

CE3-BSN-CF-TB2OF8

2.5E-6

CE3-PWR-CF-TB2OF4

6.0E-5

CE3-PWR-FF-TB37

1.5E-4

CE3-BSN-FO-TB7

CE3-04-M7-6

5.4E-5

CE3-BUV-CF-TB2OF8

1.1E-3

CE3-BUV-FO-TB7

1.0E-6

CE3-BME-CF-TB2OF8

1.8E-5

CE3-BME-FO-TB7

TRIP CIRCUIT
BREAKER TCB-7

FAILS

TRIP CIRCUIT
BREAKER TCB-7
UNDERVOLTAGE
DEVICE FAILURES

TRIP CIRCUIT
BREAKER TCB-7

SHUNT TRIP FAILURES

TRIP CIRCUIT
BREAKER TCB-7

COMMAND FAILURES

FAILURE OF TRIP
INITIATION CIRCUIT

K3

FAILURE OF TRIP
CIRCUIT BREAKER

TCB-7

TRIP CIRCUIT
BREAKER TCB-7

SHUNT TRIP DEVICE
FAILS

TRIP CIRCUIT
BREAKER TCB-7
UNDERVOLTAGE

DEVICE FAILS

TRIP CIRCUIT
BREAKER TCB-7

HARDWARE FAILURES

TCB-3-TCB-7
SHUNT TRIP DEVICE

DC POWER FAILS

CCF SPECIFIC
2 OF 8 TRIP CIRCUIT

BREAKERS

CCF SPECIFIC
2 OF 8 TRIP CIRCUIT

BREAKER UNDERVOLTAGE
DEVICE

CCF 2 OF 4 (1-OF-2
TWICE) TRIP CIRCUIT

BRKR SHUNT TRIP
POWER

CCF SPECIFIC
2 OF 8 TRIP CIRCUIT

BREAKER SHUNT
TRIP DEVICE

 CE3-04-M7  -   FAILURE OF TRIP CIRCUIT BREAKER TCB-7 2001/06/07 Page 107



 

Fault Trees  Combustion Engineering RPS 113 

CE3-05-M4

CE3-05-M4-CB

CE3-05-M4-4

CE3-05-M4-5

1.1E-5

CE3-BSN-CF-TB2OF8

2.5E-6

CE3-PWR-CF-TB2OF4

6.0E-5

CE3-PWR-FF-TB48

1.5E-4

CE3-BSN-FO-TB4

CE3-05-M4-6

5.4E-5

CE3-BUV-CF-TB2OF8

1.1E-3

CE3-BUV-FO-TB4

1.0E-6

CE3-BME-CF-TB2OF8

1.8E-5

CE3-BME-FO-TB4

109

CE3-05-M4-S

FAILURE OF TRIP
INITIATION CIRCUIT

K4

TRIP CIRCUIT
BREAKER TCP-4

FAILS

TRIP CIRCUIT
BREAKER TCB-4
UNDERVOLTAGE
DEVICE FAILURES

TRIP CIRCUIT
BREAKER TCB-4

SHUNT TRIP FAILURES

TRIP CIRCUIT
BREAKER TCB-4

COMMAND FAILURES

FAILURE OF TRIP
CIRCUIT BREAKER

TCB-4

TRIP CIRCUIT
BREAKER TCB-4

HARDWARE FAILURES

TRIP CIRCUIT
BREAKER TCB-4
UNDERVOLTAGE

DEVICE FAILS

TRIP CIRCUIT
BREAKER TCB-4

SHUNT TRIP DEVICE
FAILS

TCB-4-TCB-8
SHUNT TRIP DEVICE

DC POWER FAILS

CCF SPECIFIC
2 OF 8 TRIP CIRCUIT

BREAKERS

CCF SPECIFIC
2 OF 8 TRIP CIRCUIT

BREAKER UNDERVOLTAGE
DEVICE

CCF 2 OF 4 (1-OF-2
TWICE) TRIP CIRCUIT

BRKR SHUNT TRIP
POWER

CCF SPECIFIC
2 OF 8 TRIP CIRCUIT

BREAKER SHUNT
TRIP DEVICE
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CE3-05-M4-S

146

CE3-41-MT4 CE3-05-M4-F

CE3-05-M4-1

CE3-05-M4-2

113

CE3-08-CHA-NOTM

134

CE3-29-M4LM

CE3-05-M4-3

135

CE3-30-M4LMATM

1.6E-2

CE3-RPS-TM-CHA

4.8E-6

CE3-RYT-CF-2OF4

1.2E-4

CE3-RYT-FF-ICK4

FAILURE OF LOGIC
MATRIX RELAY
FOR K4 SIGNAL
(CH A IN T&M)

FAILURE OF LOGIC
MATRIX RELAY
FOR K4 SIGNAL

(CH A NOT IN T&M)

FAILURE OF TRIP
CONTACT INITIATOR

K4

LOGIC MATRIX
RELAYS FOR K4
FAIL (CH A T&M)

LOGIC MATRIX
RELAYS FOR K4

FAIL (NO RPS
T&M)

REACTOR TRIP
LOGIC MATRIX

RELAYS FOR K4
SIGNAL FAIL

FAILURE OF TRIP
INITIATION CIRCUIT

K4

FAILURE OF MANUAL
SWITCH 4

RPS CHANNEL
A IS NOT IN TEST

AND MAINTENANCE

TRIP CONTACTOR
K4 RELAY FAILS

CCF 2 OF 4 (1-OUT-OF-2
TWICE) TRIP CONTACTORS

RPS CHANNEL
A IN TEST AND
MAINTENANCE
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CE3-05-M8

109

CE3-05-M4-S CE3-05-M8-CB

CE3-05-M8-4

CE3-05-M8-5

1.1E-5

CE3-BSN-CF-TB2OF8

2.5E-6

CE3-PWR-CF-TB2OF4

6.0E-5

CE3-PWR-FF-TB48

1.5E-4

CE3-BSN-FO-TB8

CE3-05-M8-6

5.4E-5

CE3-BUV-CF-TB2OF8

1.1E-3

CE3-BUV-FO-TB8

1.0E-6

CE3-BME-CF-TB2OF8

1.8E-5

CE3-BME-FO-TB8

TRIP CIRCUIT
BREAKER TCP-8

FAILS

TRIP CIRCUIT
BREAKER TCB-8
UNDERVOLTAGE
DEVICE FAILURES

TRIP CIRCUIT
BREAKER TCB-8

SHUNT TRIP FAILURES

TRIP CIRCUIT
BREAKER TCB-8

COMMAND FAILURES

FAILURE OF TRIP
INITIATION CIRCUIT

K4

FAILURE OF TRIP
CIRCUIT BREAKER

TCB-8

TRIP CIRCUIT
BREAKER TCB-8

SHUNT TRIP DEVICE
FAILS

TRIP CIRCUIT
BREAKER TCB-8
UNDERVOLTAGE

DEVICE FAILS

TRIP CIRCUIT
BREAKER TCB-8

HARDWARE FAILURES

TCB-4-TCB-8
SHUNT TRIP DEVICE

DC POWER FAILS

CCF SPECIFIC
2 OF 8 TRIP CIRCUIT

BREAKERS

CCF SPECIFIC
2 OF 8 TRIP CIRCUIT

BREAKER UNDERVOLTAGE
DEVICE

CCF 2 OF 4 (1-OF-2
TWICE) TRIP CIRCUIT

BRKR SHUNT TRIP
POWER

CCF SPECIFIC
2 OF 8 TRIP CIRCUIT

BREAKER SHUNT
TRIP DEVICE
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CE3-06-MT1

1.0E-2

CE3-XHE-XE-SCRAM

1.3E-4

CE3-MSW-FF-MT1

4.9E-6

CE3-MSW-CF-2OF4

FAILURE OF MANUAL
SWITCH 1

CCF 2 OF 4 (1-OUT-OF-2
TWICE) MANUAL

SWITCHES

MANUAL SWITCH
1 FAILS

OPERATOR FAILS
TO INITIATE MANUAL

SCRAM

 CE3-06-MT1  -   MANUAL TRIP 1 FAILS 2001/03/02 Page 111



 

Fault Trees  Combustion Engineering RPS 117 

CE3-07-M1LM

CE3-07-M1LM-1

CE3-07-M1LM-AB

115

CE3-10-LMAB

2.6E-4

CE3-RYL-FF-LAB1

CE3-07-M1LM-AD

120

CE3-15-LMAD

2.6E-4

CE3-RYL-FF-LAD1

CE3-07-M1LM-BC

116

CE3-11-LMBC

2.6E-4

CE3-RYL-FF-LBC1

CE3-07-M1LM-BD

117

CE3-12-LMBD

2.6E-4

CE3-RYL-FF-LBD1

CE3-07-M1LM-CD

119

CE3-14-LMCD

2.6E-4

CE3-RYL-FF-LCD1

CE3-07-M1LMAC

118

CE3-13-LMAC

2.6E-4

CE3-RYL-FF-LAC1

2.0E-7

CE3-RYL-CF-1LM6OF6

INPUT TO LOGIC
MATRIX AD FAILS

INPUT TO LOGIC
MATRIX CD FAILS

INPUT TO LOGIC
MATRIX AC FAILS

INPUT TO LOGIC
MATRIX BD FAILS

INPUT TO LOGIC
MATRIX BC FAILS

INPUT TO LOGIC
MATRIX AB FAILS

LOGIC MATRIX
AC OUTPUT RELAYS

TO K1 FAIL

LOGIC MATRIX
CD OUTPUT RELAYS

TO K1 FAIL

LOGIC MATRIX
BD OUTPUT RELAYS

TO K1 FAIL

LOGIC MATRIX
BC OUTPUT RELAYS

TO K1 FAIL

LOGIC MATRIX
AD OUTPUT RELAYS

TO K1 FAIL

LOGIC MATRIX
AB OUTPUT RELAYS

TO K1 FAIL

LOGIC MATRIX
OUTPUT RELAYS
FOR K1 SIGNAL

FAIL

FAILURE OF LOGIC
MATRIX RELAY
FOR K1 SIGNAL
(CH A NOT IN

T&M

AC OUTPUT RELAY
1 FAILS

CD OUTPUT RELAY
1 FAILS

BD OUTPUT RELAY
1 FAILS

BC OUTPUT RELAY
1 FAILS

AD OUTPUT RELAY
1 FAILS

AB OUTPUT RELAY
1 FAILS

CCF 6 OF 6 K1
LOGIC MATRIC

RELAY OUTPUTS
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CE3-08-CHA-NOTM

1.6E-2

CE3-RPS-TM-CHA

RPS CHANNEL
A IS NOT IN TEST

AND MAINTENANCE

RPS CHANNEL
A IN TEST AND
MAINTENANCE
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CE3-09-M1LMATM

CE3-09-M1LM-1

CE3-09-M1LM-BC

136

CE3-31-LMBCATM

2.6E-4

CE3-RYL-FF-LBC1

CE3-09-M1LM-BD

137

CE3-32-LMBDATM

2.6E-4

CE3-RYL-FF-LBD1

CE3-09-M1LM-CD

138

CE3-33-LMCDATM

2.6E-4

CE3-RYL-FF-LCD1

4.7E-7

CE3-RYL-CF-1LM3OF3TM

INPUT TO LOGIC
MATRIX CD FAILS

(CH A T&M)

INPUT TO LOGIC
MATRIX BD FAILS

(CH A T&M)

INPUT TO LOGIC
MATRIX BC FAILS

(CH A T&M)

LOGIC MATRIX
CD OUTPUT RELAYS

TO K1 FAIL

LOGIC MATRIX
BD OUTPUT RELAYS

TO K1 FAIL

LOGIC MATRIX
BC OUTPUT RELAYS

TO K1 FAIL

LOGIC MATRIX OUTPUT
RELAYS FOR K1

SIGNAL FAIL (CH A T&M)

FAILURE OF LOGIC
MATRIX RELAY FOR K1
SIGNAL (CH A IN T&M)

CCF 3 OF 3 K1
LOGIC MATRIC

RELAY OUTPUTS
(CH A T&M)

CD OUTPUT RELAY
1 FAILS

BD OUTPUT RELAY
1 FAILS

BC OUTPUT RELAY
1 FAILS
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CE3-10-LMAB

CE3-10-LMAB-CA

121

CE3-16-CHAT

122

CE3-17-CHAP

CE3-10-LMAB-CB

123

CE3-18-CHBT

124

CE3-19-CHBP

CHANNEL B PRESSURE
BISTABLE FAILS

CHANNEL B TEMPERATURE
BISTABLE FAILS

CHANNEL A PRESSURE
BISTABLE FAILS

CHANNEL A TEMPERATURE
BISTABLE FAILS

INPUT SIGNAL
TO LOGIC MATRIX

AB FROM CHANNEL
B FAILS

INPUT SIGNAL
TO LOGIC MATRIX

AB FROM CHANNEL
A FAILS

INPUT TO LOGIC
MATRIX AB FAILS
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CE3-11-LMBC

CE3-11-LMBC-CB

123

CE3-18-CHBT

124

CE3-19-CHBP

CE3-11-LMBC-CC

125

CE3-20-CHCT

126

CE3-21-CHCP

CHANNEL C PRESSURE
BISTABLE FAILS

CHANNEL C TEMPERATURE
BISTABLE FAILS

INPUT SIGNAL
TO LOGIC MATRIX

BC FROM CHANNEL
C FAILS

INPUT SIGNAL
TO LOGIC MATRIX

BC FROM CHANNEL
B FAILS

CHANNEL B PRESSURE
BISTABLE FAILS

CHANNEL B TEMPERATURE
BISTABLE FAILS

INPUT TO LOGIC
MATRIX BC FAILS
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CE3-12-LMBD

CE3-12-LMBD-CB

123

CE3-18-CHBT

124

CE3-19-CHBP

CE3-12-LMBD-CD

127

CE3-22-CHDT

128

CE3-23-CHDP

CHANNEL D PRESSURE
BISTABLE FAILS

CHANNEL D TEMPERATURE
BISTABLE FAILS

INPUT SIGNAL
TO LOGIC MATRIX

BD FROM CHANNEL
D FAILS

INPUT SIGNAL
TO LOGIC MATRIX

BD FROM CHANNEL
B FAILS

CHANNEL B PRESSURE
BISTABLE FAILS

CHANNEL B TEMPERATURE
BISTABLE FAILS

INPUT TO LOGIC
MATRIX BD FAILS
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CE3-13-LMAC

CE3-13-LMAC-CA

121

CE3-16-CHAT

122

CE3-17-CHAP

CE3-13-LMAC-CC

125

CE3-20-CHCT

126

CE3-21-CHCP

INPUT SIGNAL
TO LOGIC MATRIX

AC FROM CHANNEL
C FAILS

INPUT SIGNAL
TO LOGIC MATRIX

AC FROM CHANNEL
A FAILS

CHANNEL C PRESSURE
BISTABLE FAILS

CHANNEL C TEMPERATURE
BISTABLE FAILS

CHANNEL A PRESSURE
BISTABLE FAILS

CHANNEL A TEMPERATURE
BISTABLE FAILS

INPUT TO LOGIC
MATRIX AC FAILS
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CE3-14-LMCD

CE3-14-LMCD-CC

125

CE3-20-CHCT

126

CE3-21-CHCP

CE3-14-LMCD-CD

127

CE3-22-CHDT

128

CE3-23-CHDP

INPUT SIGNAL
TO LOGIC MATRIX

CD FROM CHANNEL
D FAILS

INPUT SIGNAL
TO LOGIC MATRIX

CD FROM CHANNEL
C FAILS

CHANNEL D PRESSURE
BISTABLE FAILS

CHANNEL D TEMPERATURE
BISTABLE FAILS

CHANNEL C PRESSURE
BISTABLE FAILS

CHANNEL C TEMPERATURE
BISTABLE FAILS

INPUT TO LOGIC
MATRIX CD FAILS
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CE3-15-LMAD

CE3-15-LMAD-CA

121

CE3-16-CHAT

122

CE3-17-CHAP

CE3-15-LMAD-CD

127

CE3-22-CHDT

128

CE3-23-CHDP

INPUT SIGNAL
TO LOGIC MATRIX

AD FROM CHANNEL
D FAILS

INPUT SIGNAL
TO LOGIC MATRIX

AD FROM CHANNEL
A FAILS

CHANNEL D PRESSURE
BISTABLE FAILS

CHANNEL D TEMPERATURE
BISTABLE FAILS

CHANNEL A PRESSURE
BISTABLE FAILS

CHANNEL A TEMPERATURE
BISTABLE FAILS

INPUT TO LOGIC
MATRIX AD FAILS

 CE3-15-LMAD  -   INPUT SIGNAL TO LOGIC MATRIX AD FAILS 2001/03/02 Page 120



 

Fault Trees  Combustion Engineering RPS 126 

CE3-16-CHAT

5.0E-4

CE3-CBI-FF-TA

7.2E-6

CE3-CBI-CF-T3OF4

2.7E-3

CE3-CPD-FF-TA

5.7E-5

CE3-CPD-CF-T3OF4

8.4E-4

CE3-CTP-FF-HTA

1.0E-5

CE3-CTP-CF-HT3OF4

8.4E-4

CE3-CTP-FF-CTA

1.0E-5

CE3-CTP-CF-CT3OF4

CHANNEL A TEMPERATURE
BISTABLE FAILS

CCF 3 OF 4 COLD
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CHANNEL A COLD
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CCF 3 OF 4 HOT
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CHANNEL A HOT
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CCF 3 OF 4 CORE
PROTECTION

CALCULATORS

CHANNEL A DIGITAL
CORE PROTECTION
CALCULATOR FAILS

CCF 3 OF 4
TEMPERATURE

BISTABLES

CHANNEL A TEMPERATURE
BISTABLE UNIT

FAILS
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CE3-17-CHAP

5.0E-4

CE3-CBI-FF-PA

1.1E-4

CE3-CPR-FF-PA

1.5E-6

CE3-CPR-CF-P3OF4

7.2E-6

CE3-CBI-CF-P3OF4

CHANNEL A PRESSURE
BISTABLE FAILS

CCF 3 OF 4 PRESSURE
BISTABLES

CCF 3 OF 4 PRESSURE
SENSORS/TRANSMITTERS

CHANNEL A PRESSURE
SENSOR/TRANSMITTER

FAILS

CHANNEL A PRESSURE
BISTABLE FAILS
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CE3-18-CHBT

7.2E-6

CE3-CBI-CF-T3OF4

5.7E-5

CE3-CPD-CF-T3OF4

1.0E-5

CE3-CTP-CF-HT3OF4

1.0E-5

CE3-CTP-CF-CT3OF4

5.0E-4

CE3-CBI-FF-TB

2.7E-3

CE3-CPD-FF-TB

8.4E-4

CE3-CTP-FF-HTB

8.4E-4

CE3-CTP-FF-CTB

CHANNEL B TEMPERATURE
BISTABLE FAILS

CHANNEL B COLD
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CHANNEL B HOT
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CHANNEL B DIGITAL
CORE PROTECTION
CALCULATOR FAILS

CHANNEL B TEMPERATURE
BISTABLE UNIT

FAILS

CCF 3 OF 4 COLD
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CCF 3 OF 4 HOT
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CCF 3 OF 4 CORE
PROTECTION

CALCULATORS

CCF 3 OF 4
TEMPERATURE

BISTABLES
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CE3-19-CHBP

1.5E-6

CE3-CPR-CF-P3OF4

7.2E-6

CE3-CBI-CF-P3OF4

5.0E-4

CE3-CBI-FF-PB

1.1E-4

CE3-CPR-FF-PB

CHANNEL B PRESSURE
BISTABLE FAILS

CHANNEL B PRESSURE
SENSOR/TRANSMITTER

FAILS

CHANNEL B PRESSURE
BISTABLE FAILS

CCF 3 OF 4 PRESSURE
BISTABLES

CCF 3 OF 4 PRESSURE
SENSORS/TRANSMITTERS
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CE3-20-CHCT

7.2E-6

CE3-CBI-CF-T3OF4

5.7E-5

CE3-CPD-CF-T3OF4

1.0E-5

CE3-CTP-CF-HT3OF4

1.0E-5

CE3-CTP-CF-CT3OF4

5.0E-4

CE3-CBI-FF-TC

2.7E-3

CE3-CPD-FF-TC

8.4E-4

CE3-CTP-FF-HTC

8.4E-4

CE3-CTP-FF-CTC

CHANNEL C TEMPERATURE
BISTABLE FAILS

CHANNEL C COLD
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CHANNEL C HOT
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CHANNEL C DIGITAL
CORE PROTECTION
CALCULATOR FAILS

CHANNEL C TEMPERATURE
BISTABLE UNIT

FAILS

CCF 3 OF 4 COLD
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CCF 3 OF 4 HOT
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CCF 3 OF 4 CORE
PROTECTION

CALCULATORS

CCF 3 OF 4
TEMPERATURE

BISTABLES
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CE3-21-CHCP

1.5E-6

CE3-CPR-CF-P3OF4

7.2E-6

CE3-CBI-CF-P3OF4

5.0E-4

CE3-CBI-FF-PC

1.1E-4

CE3-CPR-FF-PC

CHANNEL C PRESSURE
BISTABLE FAILS

CHANNEL C PRESSURE
SENSOR/TRANSMITTER

FAILS

CHANNEL C PRESSURE
BISTABLE FAILS

CCF 3 OF 4 PRESSURE
BISTABLES

CCF 3 OF 4 PRESSURE
SENSORS/TRANSMITTERS
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CE3-22-CHDT

7.2E-6

CE3-CBI-CF-T3OF4

5.7E-5

CE3-CPD-CF-T3OF4

1.0E-5

CE3-CTP-CF-HT3OF4

1.0E-5

CE3-CTP-CF-CT3OF4

5.0E-4

CE3-CBI-FF-TD

2.7E-3

CE3-CPD-FF-TD

8.4E-4

CE3-CTP-FF-HTD

8.4E-4

CE3-CTP-FF-CTD

CHANNEL D TEMPERATURE
BISTABLE FAILS

CHANNEL D COLD
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CHANNEL D HOT
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CHANNEL D DIGITAL
CORE PROTECTION
CALCULATOR FAILS

CHANNEL D TEMPERATURE
BISTABLE UNIT

FAILS

CCF 3 OF 4 COLD
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CCF 3 OF 4 HOT
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CCF 3 OF 4 CORE
PROTECTION

CALCULATORS

CCF 3 OF 4
TEMPERATURE

BISTABLES
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CE3-23-CHDP

1.5E-6

CE3-CPR-CF-P3OF4

7.2E-6

CE3-CBI-CF-P3OF4

5.0E-4

CE3-CBI-FF-PD

1.1E-4

CE3-CPR-FF-PD

CHANNEL D PRESSURE
BISTABLE FAILS

CHANNEL D PRESSURE
SENSOR/TRANSMITTER

FAILS

CHANNEL D PRESSURE
BISTABLE FAILS

CCF 3 OF 4 PRESSURE
BISTABLES

CCF 3 OF 4 PRESSURE
SENSORS/TRANSMITTERS
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CE3-24-M2LM

CE3-24-M2LM-1

CE3-24-M2LM-AB

115

CE3-10-LMAB

2.6E-4

CE3-RYL-FF-LAB2

CE3-24-M2LM-AD

120

CE3-15-LMAD

2.6E-4

CE3-RYL-FF-LAD2

CE3-24-M2LM-BC

116

CE3-11-LMBC

2.6E-4

CE3-RYL-FF-LBC2

CE3-24-M2LM-BD

117

CE3-12-LMBD

2.6E-4

CE3-RYL-FF-LBD2

CE3-24-M2LM-CD

119

CE3-14-LMCD

2.6E-4

CE3-RYL-FF-LCD2

CE3-24-M2LMAC

118

CE3-13-LMAC

2.6E-4

CE3-RYL-FF-LAC2

2.0E-7

CE3-RYL-CF-2LM6OF6

LOGIC MATRIX
AC OUTPUT RELAYS

TO K2 FAIL

LOGIC MATRIX
CD OUTPUT RELAYS

TO K2 FAIL

LOGIC MATRIX
BD OUTPUT RELAYS

TO K2 FAIL

LOGIC MATRIX
BC OUTPUT RELAYS

TO K2 FAIL

LOGIC MATRIX
AD OUTPUT RELAYS

TO K2 FAIL

LOGIC MATRIX
AB OUTPUT RELAYS

TO K2 FAIL

LOGIC MATRIX
OUTPUT RELAYS
FOR K2 SIGNAL

FAIL

INPUT TO LOGIC
MATRIX AD FAILS

INPUT TO LOGIC
MATRIX CD FAILS

INPUT TO LOGIC
MATRIX AC FAILS

INPUT TO LOGIC
MATRIX BD FAILS

INPUT TO LOGIC
MATRIX BC FAILS

INPUT TO LOGIC
MATRIX AB FAILS

FAILURE OF LOGIC
MATRIX RELAY
FOR K2 SIGNAL
(CH A NOT IN

T&M

AC OUTPUT RELAY
2 FAILS

CD OUTPUT RELAY
2 FAILS

BD OUTPUT RELAY
2 FAILS

BC OUTPUT RELAY
2 FAILS

AD OUTPUT RELAY
2 FAILS

AB OUTPUT RELAY
2 FAILS

CCF 6 OF 6 K2
LOGIC MATRIC

RELAY OUTPUTS
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CE3-25-M2LMATM

CE3-25-M2LM-1

CE3-25-M2LM-BC

136

CE3-31-LMBCATM

2.6E-4

CE3-RYL-FF-LBC2

CE3-25-M2LM-BD

137

CE3-32-LMBDATM

2.6E-4

CE3-RYL-FF-LBD2

CE3-25-M2LM-CD

138

CE3-33-LMCDATM

2.6E-4

CE3-RYL-FF-LCD2

4.7E-7

CE3-RYL-CF-2LM3OF3TM

LOGIC MATRIX
CD OUTPUT RELAYS

TO K2 FAIL

LOGIC MATRIX
BD OUTPUT RELAYS

TO K2 FAIL

LOGIC MATRIX
BC OUTPUT RELAYS

TO K2 FAIL

LOGIC MATRIX
OUTPUT RELAYS
FOR K2 SIGNAL
FAIL (CH A T&M)

INPUT TO LOGIC
MATRIX CD FAILS

(CH A T&M)

INPUT TO LOGIC
MATRIX BD FAILS

(CH A T&M)

INPUT TO LOGIC
MATRIX BC FAILS

(CH A T&M)

FAILURE OF LOGIC
MATRIX RELAY
FOR K2 SIGNAL
(CH A IN T&M)

CCF 3 OF 3 K2
LOGIC MATRIC

RELAY OUTPUTS
(CH A T&M)

CD OUTPUT RELAY
2 FAILS

BD OUTPUT RELAY
2 FAILS

BC OUTPUT RELAY
2 FAILS
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CE3-26-MT2

1.0E-2

CE3-XHE-XE-SCRAM

4.9E-6

CE3-MSW-CF-2OF4

1.3E-4

CE3-MSW-FF-MT2

FAILURE OF MANUAL
SWITCH 2

MANUAL SWITCH
2 FAILS

CCF 2 OF 4 (1-OUT-OF-2
TWICE) MANUAL

SWITCHES

OPERATOR FAILS
TO INITIATE MANUAL

SCRAM

 CE3-26-MT2  -   MANUAL TRIP 2 FAILS 2001/03/02 Page 131
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CE3-27-M3LM

CE3-27-M3LM-1

CE3-27-M3LM-AB

115

CE3-10-LMAB

2.6E-4

CE3-RYL-FF-LAB3

CE3-27-M3LM-AD

120

CE3-15-LMAD

2.6E-4

CE3-RYL-FF-LAD3

CE3-27-M3LM-BC

116

CE3-11-LMBC

2.6E-4

CE3-RYL-FF-LBC3

CE3-27-M3LM-BD

117

CE3-12-LMBD

2.6E-4

CE3-RYL-FF-LBD3

CE3-27-M3LM-CD

119

CE3-14-LMCD

2.6E-4

CE3-RYL-FF-LCD3

CE3-27-M3LMAC

118

CE3-13-LMAC

2.6E-4

CE3-RYL-FF-LAC3

2.0E-7

CE3-RYL-CF-3LM6OF6

LOGIC MATRIX
AC OUTPUT RELAYS

TO K3 FAIL

LOGIC MATRIX
CD OUTPUT RELAYS

TO K3 FAIL

LOGIC MATRIX
BD OUTPUT RELAYS

TO K3 FAIL

LOGIC MATRIX
BC OUTPUT RELAYS

TO K3 FAIL

LOGIC MATRIX
AD OUTPUT RELAYS

TO K3 FAIL

LOGIC MATRIX
AB OUTPUT RELAYS

TO K3 FAIL

LOGIC MATRIX
OUTPUT RELAYS
FOR K3 SIGNAL

FAIL

INPUT TO LOGIC
MATRIX AD FAILS

INPUT TO LOGIC
MATRIX CD FAILS

INPUT TO LOGIC
MATRIX AC FAILS

INPUT TO LOGIC
MATRIX BD FAILS

INPUT TO LOGIC
MATRIX BC FAILS

INPUT TO LOGIC
MATRIX AB FAILS

FAILURE OF LOGIC
MATRIX RELAY
FOR K3 SIGNAL
(CH A NOT IN

T&M

AC OUTPUT RELAY
3 FAILS

CD OUTPUT RELAY
3 FAILS

BD OUTPUT RELAY
3 FAILS

BC OUTPUT RELAY
3 FAILS

AD OUTPUT RELAY
3 FAILS

AB OUTPUT RELAY
3 FAILS

CCF 6 OF 6 K3
LOGIC MATRIC

RELAY OUTPUTS
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CE3-28-M3LMATM

CE3-28-M3LM-1

CE3-28-M3LM-BC

136

CE3-31-LMBCATM

2.6E-4

CE3-RYL-FF-LBC3

CE3-28-M3LM-BD

137

CE3-32-LMBDATM

2.6E-4

CE3-RYL-FF-LBD3

CE3-28-M3LM-CD

138

CE3-33-LMCDATM

2.6E-4

CE3-RYL-FF-LCD3

4.7E-7

CE3-RYL-CF-3LM3OF3TM

LOGIC MATRIX
CD OUTPUT RELAYS

TO K3 FAIL

LOGIC MATRIX
BD OUTPUT RELAYS

TO K3 FAIL

LOGIC MATRIX
BC OUTPUT RELAYS

TO K3 FAIL

LOGIC MATRIX
OUTPUT RELAYS
FOR K3 SIGNAL
FAIL (CH A T&M)

INPUT TO LOGIC
MATRIX CD FAILS

(CH A T&M)

INPUT TO LOGIC
MATRIX BD FAILS

(CH A T&M)

INPUT TO LOGIC
MATRIX BC FAILS

(CH A T&M)

FAILURE OF LOGIC
MATRIX RELAY
FOR K3 SIGNAL
(CH A IN T&M)

CCF 3 OF 3 K3
LOGIC MATRIC

RELAY OUTPUTS
(CH A T&M)

CD OUTPUT RELAY
3 FAILS

BD OUTPUT RELAY
3 FAILS

BC OUTPUT RELAY
3 FAILS

 CE3-28-M3LMATM  -   FAILURE OF LOGIC MATRIX RELAYS FOR K3 SIGNAL (CH A T&M) 2001/06/07 Page 133



 

Fault Trees  Combustion Engineering RPS 139 

CE3-29-M4LM

CE3-29-M4LM-1

CE3-29-M4LM-AB

115

CE3-10-LMAB

2.6E-4

CE3-RYL-FF-LAB4

CE3-29-M4LM-AD

120

CE3-15-LMAD

2.6E-4

CE3-RYL-FF-LAD4

CE3-29-M4LM-BC

116

CE3-11-LMBC

2.6E-4

CE3-RYL-FF-LBC4

CE3-29-M4LM-BD

117

CE3-12-LMBD

2.6E-4

CE3-RYL-FF-LBD4

CE3-29-M4LM-CD

119

CE3-14-LMCD

2.6E-4

CE3-RYL-FF-LCD4

CE3-29-M4LMAC

118

CE3-13-LMAC

2.6E-4

CE3-RYL-FF-LAC4

2.0E-7

CE3-RYL-CF-4LM6OF6

LOGIC MATRIX
AC OUTPUT RELAYS

TO K4 FAIL

LOGIC MATRIX
CD OUTPUT RELAYS

TO K4 FAIL

LOGIC MATRIX
BD OUTPUT RELAYS

TO K4 FAIL

LOGIC MATRIX
BC OUTPUT RELAYS

TO K4 FAIL

LOGIC MATRIX
AD OUTPUT RELAYS

TO K4 FAIL

LOGIC MATRIX
AB OUTPUT RELAYS

TO K4 FAIL

LOGIC MATRIX
OUTPUT RELAYS
FOR K4 SIGNAL

FAIL

INPUT TO LOGIC
MATRIX AD FAILS

INPUT TO LOGIC
MATRIX CD FAILS

INPUT TO LOGIC
MATRIX AC FAILS

INPUT TO LOGIC
MATRIX BD FAILS

INPUT TO LOGIC
MATRIX BC FAILS

INPUT TO LOGIC
MATRIX AB FAILS

FAILURE OF LOGIC
MATRIX RELAY
FOR K4 SIGNAL
(CH A NOT IN

T&M

AC OUTPUT RELAY
4 FAILS

CD OUTPUT RELAY
4 FAILS

BD OUTPUT RELAY
4 FAILS

BC OUTPUT RELAY
4 FAILS

AD OUTPUT RELAY
4 FAILS

AB OUTPUT RELAY
4 FAILS

CCF 6 OF 6 K4
LOGIC MATRIC

RELAY OUTPUTS
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CE3-30-M4LMATM

CE3-30-M4LM-1

CE3-30-M4LM-BC

136

CE3-31-LMBCATM

2.6E-4

CE3-RYL-FF-LBC4

CE3-30-M4LM-BD

137

CE3-32-LMBDATM

2.6E-4

CE3-RYL-FF-LBD4

CE3-30-M4LM-CD

138

CE3-33-LMCDATM

2.6E-4

CE3-RYL-FF-LCD4

4.7E-7

CE3-RYL-CF-4LM3OF3TM

LOGIC MATRIX
CD OUTPUT RELAYS

TO K4 FAIL

LOGIC MATRIX
BD OUTPUT RELAYS

TO K4 FAIL

LOGIC MATRIX
BC OUTPUT RELAYS

TO K4 FAIL

LOGIC MATRIX
OUTPUT RELAYS
FOR K4 SIGNAL
FAIL (CH A T&M)

INPUT TO LOGIC
MATRIX CD FAILS

(CH A T&M)

INPUT TO LOGIC
MATRIX BD FAILS

(CH A T&M)

INPUT TO LOGIC
MATRIX BC FAILS

(CH A T&M)

FAILURE OF LOGIC
MATRIX RELAY FOR K4
SIGNAL (CH A IN T&M)

CCF 3 OF 3 K4 LOGIC
MATRIC RELAY

OUTPUTS (CH A T&M)

CD OUTPUT RELAY
4 FAILS

BD OUTPUT RELAY
4 FAILS

BC OUTPUT RELAY
4 FAILS
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CE3-31-LMBCATM

CE3-31-LMBC-CB

139

CE3-34-CHBTATM

140

CE3-35-CHBPATM

CE3-31-LMBC-CC

141

CE3-36-CHCTATM

142

CE3-37-CHCPATM

CHANNEL C PRESSURE
BISTABLE FAILS

(CH A T&M)

CHANNEL C TEMPERATURE
BISTABLE FAILS

(CH A T&M)

CHANNEL B PRESSURE
BISTABLE FAILS

(CH A T&M)

CHANNEL B TEMPERATURE
BISTABLE FAILS

(CH A T&M)

INPUT TO LOGIC MATRIX
BC FROM CHANNEL C

FAILS (CH A T&M)

INPUT TO LOGIC MATRIX
BC FROM CHANNEL B

FAILS (CH A T&M)

INPUT TO LOGIC
MATRIX BC FAILS

(CH A T&M)

 CE3-31-LMBCATM  -   INPUT SIGNAL TO LOGIC MATRIX BC FAILS (CH A T&M) 2001/08/06 Page 136
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CE3-32-LMBDATM

CE3-32-LMBD-CB

139

CE3-34-CHBTATM

140

CE3-35-CHBPATM

CE3-32-LMBD-CD

143

CE3-38-CHDTATM

144

CE3-39-CHDPATM

CHANNEL D PRESSURE
BISTABLE FAILS

(CH A T&M)

CHANNEL D TEMPERATURE
BISTABLE FAILS

(CH A T&M)

INPUT TO LOGIC MATRIX
BD FROM CHANNEL D

FAILS (CH A T&M)

INPUT TO LOGIC MATRIX
BD FROM CHANNEL B

FAILS (CH A T&M)

CHANNEL B PRESSURE
BISTABLE FAILS

(CH A T&M)

CHANNEL B TEMPERATURE
BISTABLE FAILS

(CH A T&M)

INPUT TO LOGIC
MATRIX BD FAILS

(CH A T&M)

 CE3-32-LMBDATM  -   INPUT SIGNAL TO LOGIC MATRIX BD FAILS (CH A T&M) 2001/08/06 Page 137
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CE3-33-LMCDATM

CE3-33-LMCD-CC

141

CE3-36-CHCTATM

142

CE3-37-CHCPATM

CE3-33-LMCD-CD

143

CE3-38-CHDTATM

144

CE3-39-CHDPATM

INPUT TO LOGIC MATRIX
CD FROM CHANNEL D

FAILS (CH A T&M)

INPUT TO LOGIC MATRIX
CD FROM CHANNEL C

FAILS (CH A T&M)

CHANNEL D PRESSURE
BISTABLE FAILS

(CH A T&M)

CHANNEL D TEMPERATURE
BISTABLE FAILS

(CH A T&M)

CHANNEL C PRESSURE
BISTABLE FAILS

(CH A T&M)

CHANNEL C TEMPERATURE
BISTABLE FAILS

(CH A T&M)

INPUT TO LOGIC
MATRIX CD FAILS

(CH A T&M)

 CE3-33-LMCDATM  -   INPUT SIGNAL TO LOGIC MATRIX CD FAILS (CH A T&M) 2001/08/06 Page 138
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CE3-34-CHBTATM

5.0E-4

CE3-CBI-FF-TB

2.7E-3

CE3-CPD-FF-TB

8.4E-4

CE3-CTP-FF-HTB

8.4E-4

CE3-CTP-FF-CTB

2.6E-7

CE3-CBI-CF-T2OF3TM

1.3E-4

CE3-CPD-CF-T2OF3TM

3.7E-5

CE3-CTP-CF-HT2OF3TM

3.7E-5

CE3-CTP-CF-CT2OF3TM

CHANNEL B TEMPERATURE
BISTABLE FAILS

(CH A T&M)

CCF 2 OF 3 COLD
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CCF 2 OF 3 HOT
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CCF 2 OF 3 CORE
PROTECTION CALCULATORS

(CH A T&M)

CCF 2 OF 3 TEMPERATURE
BISTABLES (CH

A T&M)

CHANNEL B COLD
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CHANNEL B HOT
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CHANNEL B DIGITAL
CORE PROTECTION
CALCULATOR FAILS

CHANNEL B TEMPERATURE
BISTABLE UNIT

FAILS

 CE3-34-CHBTATM  -   CHANNEL B TEMPERATURE BISTABLE FAILS (CH A T&M) 2001/06/07 Page 139
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CE3-35-CHBPATM

5.0E-4

CE3-CBI-FF-PB

1.1E-4

CE3-CPR-FF-PB

5.0E-6

CE3-CPR-CF-P2OF3TM

2.6E-7

CE3-CBI-CF-P2OF3TM

CHANNEL B PRESSURE
BISTABLE FAILS

(CH A T&M)

CCF 2 OF 3 PRESSURE
BISTABLES (CH

A T&M)

CCF 2 OF 3 PRESSURE
SENSORS/TRANSMITTERS

(CH A T&M)

CHANNEL B PRESSURE
SENSOR/TRANSMITTER

FAILS

CHANNEL B PRESSURE
BISTABLE FAILS
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CE3-36-CHCTATM

5.0E-4

CE3-CBI-FF-TC

2.7E-3

CE3-CPD-FF-TC

8.4E-4

CE3-CTP-FF-HTC

8.4E-4

CE3-CTP-FF-CTC

2.6E-7

CE3-CBI-CF-T2OF3TM

1.3E-4

CE3-CPD-CF-T2OF3TM

3.7E-5

CE3-CTP-CF-HT2OF3TM

3.7E-5

CE3-CTP-CF-CT2OF3TM

CHANNEL C TEMPERATURE
BISTABLE FAILS

(CH A T&M)

CCF 2 OF 3 COLD
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CCF 2 OF 3 HOT
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CCF 2 OF 3 CORE
PROTECTION CALCULATORS

(CH A T&M)

CCF 2 OF 3 TEMPERATURE
BISTABLES (CH

A T&M)

CHANNEL C COLD
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CHANNEL C HOT
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CHANNEL C DIGITAL
CORE PROTECTION
CALCULATOR FAILS

CHANNEL C TEMPERATURE
BISTABLE UNIT

FAILS
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CE3-37-CHCPATM

5.0E-4

CE3-CBI-FF-PC

1.1E-4

CE3-CPR-FF-PC

5.0E-6

CE3-CPR-CF-P2OF3TM

2.6E-7

CE3-CBI-CF-P2OF3TM

CHANNEL C PRESSURE
BISTABLE FAILS

(CH A T&M)

CCF 2 OF 3 PRESSURE
BISTABLES (CH

A T&M)

CCF 2 OF 3 PRESSURE
SENSORS/TRANSMITTERS

(CH A T&M)

CHANNEL C PRESSURE
SENSOR/TRANSMITTER

FAILS

CHANNEL C PRESSURE
BISTABLE FAILS
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CE3-38-CHDTATM

5.0E-4

CE3-CBI-FF-TD

2.7E-3

CE3-CPD-FF-TD

8.4E-4

CE3-CTP-FF-HTD

8.4E-4

CE3-CTP-FF-CTD

2.6E-7

CE3-CBI-CF-T2OF3TM

1.3E-4

CE3-CPD-CF-T2OF3TM

3.7E-5

CE3-CTP-CF-HT2OF3TM

3.7E-5

CE3-CTP-CF-CT2OF3TM

CHANNEL D TEMPERATURE
BISTABLE FAILS

(CH A T&M)

CCF 2 OF 3 COLD
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CCF 2 OF 3 HOT
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CCF 2 OF 3 CORE
PROTECTION CALCULATORS

(CH A T&M)

CCF 2 OF 3 TEMPERATURE
BISTABLES (CH

A T&M)

CHANNEL D COLD
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CHANNEL D HOT
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CHANNEL D DIGITAL
CORE PROTECTION
CALCULATOR FAILS

CHANNEL D TEMPERATURE
BISTABLE UNIT

FAILS
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CE3-39-CHDPATM

5.0E-4

CE3-CBI-FF-PD

1.1E-4

CE3-CPR-FF-PD

5.0E-6

CE3-CPR-CF-P2OF3TM

2.6E-7

CE3-CBI-CF-P2OF3TM

CHANNEL D PRESSURE
BISTABLE FAILS

(CH A T&M)

CCF 2 OF 3 PRESSURE
BISTABLES (CH

A T&M)

CCF 2 OF 3 PRESSURE
SENSORS/TRANSMITTERS

(CH A T&M)

CHANNEL D PRESSURE
SENSOR/TRANSMITTER

FAILS

CHANNEL D PRESSURE
BISTABLE FAILS
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CE3-40-MT3

1.0E-2

CE3-XHE-XE-SCRAM

4.9E-6

CE3-MSW-CF-2OF4

1.3E-4

CE3-MSW-FF-MT3

FAILURE OF MANUAL
SWITCH 3

MANUAL SWITCH
3 FAILS

CCF 2 OF 4 (1-OUT-OF-2
TWICE) MANUAL

SWITCHES

OPERATOR FAILS
TO INITIATE MANUAL

SCRAM

 CE3-40-MT3  -   FAILURE OF MANUAL SWITCH 3 2001/03/02 Page 145
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CE3-41-MT4

1.0E-2

CE3-XHE-XE-SCRAM

4.9E-6

CE3-MSW-CF-2OF4

1.3E-4

CE3-MSW-FF-MT4

FAILURE OF MANUAL
SWITCH 4

MANUAL SWITCH
4 FAILS

CCF 2 OF 4 (1-OUT-OF-2
TWICE) MANUAL

SWITCHES

OPERATOR FAILS
TO INITIATE MANUAL

SCRAM

 CE3-41-MT4  -   FAILURE OF MANUAL SWITCH 4 2001/03/02 Page 146  
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COMBUSTION ENGINEERING RPS GROUP 4 MODEL 
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CE4-01-RPS

CE4-01-RPS1

CE4-01-RPS1-1

155

CE4-04-M3

151

CE4-02-M1

CE4-01-RPS1-2

157

CE4-05-M4

153

CE4-03-M2

149

CE4-01-RPS1-LMF-1

148

CE4-01-RPS1-BSF-1

8.4E-7

CE4-ROD-CF-RODS

FAILURE OF TRIP
CIRCUIT BREAKER

TCB-1

FAILURE OF TRIP
CIRCUIT BREAKER

TCB-2

FAILURE OF TRIP
CIRCUIT BREAKER

TCB-3

FAILURE OF TRIP
CIRCUIT BREAKER

TCB-4

REACTOR PROTECTION
SYSTEM (RPS)

FOR CE GROUP
4 TYPE FAILS

COMMON CAUSE
FAILURE OF BISTABLE

TRIP UNITS

COMMON CAUSE
FAILURE OF LOGIC

MATRIX RELAYS

FAILURE OF TRIP
CIRCUIT BREAKER
TCB-2 AND TCB-4

FAILURE OF TRIP
CIRCUIT BREAKER
TCB-1 AND TCB-3

CEDM COIL POWER
SUPPLY BUSES

FAIL TO DE-ENERGIZE

CCF OF 50% OR
MORE CRD/RODS

FAIL TO INSERT

 CE4-01-RPS  -   REACTOR PROTECTION SYSTEM (RPS) FOR CE GROUP 4 TYPE FAILS 2001/06/07 Page 147
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CE4-01-RPS1-BSF-1

CE4-01-RPS1-BSF-2

CE4-01-RPS1-BIF-4

161

CE4-08-CHA-NOTM

7.7E-7

CE4-CBI-CF-6OF8

CE4-01-RPS1-BICHATM

1.6E-2

CE4-RPS-TM-CHA

1.7E-6

CE4-CBI-CF-4OF6TM

150

CE4-01-RPS1-MT1-F

RPS CHANNEL
A IS NOT IN TEST

AND MAINTENANCE

CCF OF BISTABLE
TRIP UNITS DURING

CH A T&M

OPERATOR FAILS
TO MANUAL TRIP

RPS

CCF OF BISTABLE
TRIP UNITS

CCF OF BISTABLE
TRIP UNITS (CH
A NOT IN T&M)

COMMON CAUSE
FAILURE OF BISTABLE

TRIP UNITS

CCF SPECIFIC
4 OF 6 BISTABLE
TRIP UNITS (CH

A T&M)

CCF SPECIFIC
6 OF 8 BISTABLE

TRIP UNITS

RPS CHANNEL
A IN TEST AND
MAINTENANCE

 CE4-01-RPS1-BSF-1  -   COMMON CAUSE FAILURE OF BISTABLE TRIP UNITS 2001/03/02 Page 148
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CE4-01-RPS1-LMF-1

150

CE4-01-RPS1-MT1-F CE4-01-RPS1-LMF-2

CE4-01-RPS1-LMF-3

161

CE4-08-CHA-NOTM

4.3E-8

CE4-RYL-CF-LM12OF24

CE4-01-RPS1-CHATM

1.6E-2

CE4-RPS-TM-CHA

1.6E-7

CE4-RYL-CF-LM6OF12TM

RPS CHANNEL
A IS NOT IN TEST

AND MAINTENANCE

CCF OF LOGIC
MATRIC RELAYS

CCF OF LOGIC
MATRIX RELAYS

DURING CH A T&M

CCF OF LOGIC
MATRIX RELAYS

(CH A NOT IN
T&M)

OPERATOR FAILS
TO MANUAL TRIP

RPS

COMMON CAUSE
FAILURE OF LOGIC

MATRIX RELAYS

CCF SPECIFIC
6 OF 12 LOGIC

MATRIX OUTPUT
RELAYS (CH A

T&M)

CCF SPECIFIC
12 OF 24 LOGIC
MATRIX OUTPUT

RELAYS

RPS CHANNEL
A IN TEST AND
MAINTENANCE
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CE4-01-RPS1-MT1-F

CE4-01-RPS1-MT24-F

179

CE4-26-MT2

194

CE4-41-MT4

CE4-01-RPS1-MT13-F

159

CE4-06-MT1

193

CE4-40-MT3

FAILURE OF MANUAL
SWITCH 4

FAILURE OF MANUAL
SWITCH 3

FAILURE OF MANUAL
SWITCH 1

FAILURE OF MANUAL
SWITCH 2

OPERATOR FAILS
TO MANUAL TRIP

RPS

MANUAL TRIP PATHS 1
AND 3 FAIL

MANUAL TRIP
PATHS 2 AND 4

FAIL

 CE4-01-RPS1-MT1-F  -   OPERATOR FAILS TO MANUAL TRIP RPS 2001/08/06 Page 150
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CE4-02-M1

CE4-02-M1-CB

CE4-02-M1-4

CE4-02-M1-5

8.7E-6

CE4-BSN-CF-TB2OF4

2.5E-6

CE4-PWR-CF-TB2OF4

6.0E-5

CE4-PWR-FF-TB1

1.5E-4

CE4-BSN-FO-TB1

CE4-02-M1-6

3.7E-5

CE4-BUV-CF-TB2OF4

1.1E-3

CE4-BUV-FO-TB1

1.8E-5

CE4-BME-FO-TB1

7.1E-7

CE4-BME-CF-TB2OF4

152

CE4-02-M1-S

FAILURE OF TRIP
INITIATION CIRCUIT

K1

TRIP CIRCUIT
BREAKER TCB-1

FAILS

TRIP CIRCUIT
BREAKER TCB-1
UNDERVOLTAGE
DEVICE FAILURES

TRIP CIRCUIT
BREAKER TCB-1

SHUNT TRIP FAILURES

TRIP CIRCUIT
BREAKER TCB-1

COMMAND FAILURES

FAILURE OF TRIP
CIRCUIT BREAKER

TCB-1

TRIP CIRCUIT
BREAKER TCB-1

SHUNT TRIP DEVICE
FAILS

TRIP CIRCUIT
BREAKER TCB-1

SHUNT TRIP DEVICE
DC POWER FAILS

TRIP CIRCUIT
BREAKER TCB-1
UNDERVOLTAGE

DEVICE FAILS

CCF 2 OF 4 (1-OF-2
TWICE) TRIP CIRCUIT

BRKR SHUNT TRIP
POWER

CCF 2 OF 4 (1-OF-2
TWICE) TRIP CIRCUIT

BRKR SHUNT TRIP
DEVIC

CCF 2 OF 4 (1-OF-2
TWICE) TRIP CIRCUIT

BRKR UNDERVOLTAGE
DEV

CCF 2 OF 4 (1-OUT-OF-2
TWICE) TRIP CIRCUIT

BREAKERS

TRIP CIRCUIT
BREAKER TCB-1

HARDWARE FAILURES
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CE4-02-M1-S

159

CE4-06-MT1 CE4-02-M1-F

CE4-02-M1-1

CE4-02-M1-2

161

CE4-08-CHA-NOTM

160

CE4-07-M1LM

CE4-02-M1-3

162

CE4-09-M1LMATM

1.6E-2

CE4-RPS-TM-CHA

1.2E-4

CE4-RYT-FF-ICK1

4.8E-6

CE4-RYT-CF-2OF4

FAILURE OF TRIP
INITIATION CIRCUIT

K1

LOGIC MATRIX
RELAYS FOR K1
FAIL (CH A T&M)

LOGIC MATRIX
RELAYS FOR K1

FAIL (NO RPS
T&M)

REACTOR TRIP
LOGIC MATRIX

RELAYS FOR K1
SIGNAL FAIL

FAILURE OF TRIP
CONTACT INITIATOR

K1

FAILURE OF MANUAL
SWITCH 1

FAILURE OF LOGIC
MATRIX RELAY
FOR K1 SIGNAL

(CH A NOT INT&M)

RPS CHANNEL
A IS NOT IN TEST

AND MAINTENANCE

FAILURE OF LOGIC
MATRIX RELAY
FOR K1 SIGNAL
(CH A IN T&M)

CCF 2 OF 4
(1-OUT-OF-2 TWICE)
TRIP CONTACTORS

TRIP CONTACTOR
K1 RELAY FAILS

RPS CHANNEL
A IN TEST AND
MAINTENANCE

 CE4-02-M1-S  -   FAILURE OF TRIP INITIATION CIRCUIT K1 2001/06/07 Page 152
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CE4-03-M2

CE4-03-M2-CB

CE4-03-M2-4

CE4-03-M2-5

8.7E-6

CE4-BSN-CF-TB2OF4

2.5E-6

CE4-PWR-CF-TB2OF4

6.0E-5

CE4-PWR-FF-TB2

1.5E-4

CE4-BSN-FO-TB2

CE4-03-M2-6

3.7E-5

CE4-BUV-CF-TB2OF4

1.1E-3

CE4-BUV-FO-TB2

7.1E-7

CE4-BME-CF-TB2OF4

1.8E-5

CE4-BME-FO-TB2

154

CE4-03-M2-S

FAILURE OF TRIP
INITIATION CIRCUIT

K2

TRIP CIRCUIT
BREAKER TCB-2

FAILS

TRIP CIRCUIT
BREAKER TCB-2
UNDERVOLTAGE
DEVICE FAILURES

TRIP CIRCUIT
BREAKER TCB-2

SHUNT TRIP FAILURES

TRIP CIRCUIT
BREAKER TCB-2

COMMAND FAILURES

FAILURE OF TRIP
CIRCUIT BREAKER

TCB-2

TRIP CIRCUIT
BREAKER TCB-2

SHUNT TRIP DEVICE
FAILS

TRIP CIRCUIT
BREAKER TCB-2

SHUNT TRIP DEVICE
DC POWER FAILS

TRIP CIRCUIT
BREAKER TCB-2
UNDERVOLTAGE

DEVICE FAILS

TRIP CIRCUIT
BREAKER TCB-2

HARDWARE FAILURES

CCF 2 OF 4 (1-OF-2
TWICE) TRIP CIRCUIT

BRKR SHUNT TRIP
POWER

CCF 2 OF 4 (1-OF-2
TWICE) TRIP CIRCUIT

BRKR SHUNT TRIP
DEVIC

CCF 2 OF 4 (1-OF-2
TWICE) TRIP CIRCUIT

BRKR UNDERVOLTAGE
DEV

CCF 2 OF 4 (1-OUT-OF-2
TWICE) TRIP CIRCUIT

BREAKERS
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CE4-03-M2-S

179

CE4-26-MT2 CE4-03-M2-F

CE4-03-M2-1

CE4-03-M2-2

177

CE4-24-M2LM

161

CE4-08-CHA-NOTM

CE4-03-M2-3

178

CE4-25-M2LMATM

1.6E-2

CE4-RPS-TM-CHA

4.8E-6

CE4-RYT-CF-2OF4

1.2E-4

CE4-RYT-FF-ICK2

FAILURE OF TRIP
INITIATION CIRCUIT

K2

LOGIC MATRIX
RELAYS FOR K2
FAIL (CH A T&M)

LOGIC MATRIX
RELAYS FOR K2

FAIL (NO RPS
T&M)

REACTOR TRIP
LOGIC MATRIX

RELAYS FOR K2
SIGNAL FAIL

FAILURE OF TRIP
CONTACT INITIATOR

K2

RPS CHANNEL
A IS NOT IN TEST

AND MAINTENANCE

FAILURE OF LOGIC
MATRIX RELAY
FOR K2 SIGNAL

(CH A NOT IN T&M)

FAILURE OF LOGIC
MATRIX RELAY
FOR K2 SIGNAL
(CH A IN T&M)

FAILURE OF MANUAL
SWITCH 2

TRIP CONTACTOR
K2 RELAY FAILS

CCF 2 OF 4
(1-OUT-OF-2 TWICE)
TRIP CONTACTORS

RPS CHANNEL
A IN TEST AND
MAINTENANCE
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CE4-04-M3

156

CE4-04-M3-S CE4-04-M3-CB

CE4-04-M3-4

CE4-04-M3-5

8.7E-6

CE4-BSN-CF-TB2OF4

2.5E-6

CE4-PWR-CF-TB2OF4

6.0E-5

CE4-PWR-FF-TB3

1.5E-4

CE4-BSN-FO-TB3

CE4-04-M3-6

3.7E-5

CE4-BUV-CF-TB2OF4

1.1E-3

CE4-BUV-FO-TB3

7.1E-7

CE4-BME-CF-TB2OF4

1.8E-5

CE4-BME-FO-TB3

TRIP CIRCUIT
BREAKER TCB-3

FAILS

FAILURE OF TRIP
INITIATION CIRCUIT

K3

TRIP CIRCUIT
BREAKER TCB-3
UNDERVOLTAGE
DEVICE FAILURES

TRIP CIRCUIT
BREAKER TCB-3

SHUNT TRIP FAILURES

TRIP CIRCUIT
BREAKER TCB-3

COMMAND FAILURES

FAILURE OF TRIP
CIRCUIT BREAKER

TCB-3

TRIP CIRCUIT
BREAKER TCB-3

SHUNT TRIP DEVICE
FAILS

TRIP CIRCUIT
BREAKER TCB-3

SHUNT TRIP DEVICE
DC POWER FAILS

TRIP CIRCUIT
BREAKER TCB-3
UNDERVOLTAGE

DEVICE FAILS

TRIP CIRCUIT
BREAKER TCB-3

HARDWARE FAILURES

CCF 2 OF 4 (1-OF-2
TWICE) TRIP CIRCUIT

BRKR SHUNT TRIP
POWER

CCF 2 OF 4 (1-OF-2
TWICE) TRIP CIRCUIT

BRKR SHUNT TRIP
DEVICE

CCF 2 OF 4 (1-OF-2
TWICE) TRIP CIRCUIT

BRKR UNDERVOLTAGE
DEVICE

CCF 2 OF 4 (1-OUT-OF-2
TWICE) TRIP CIRCUIT

BREAKERS
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CE4-04-M3-S

CE4-04-M3-F

CE4-04-M3-1

CE4-04-M3-2

180

CE4-27-M3LM

161

CE4-08-CHA-NOTM

CE4-04-M3-3

181

CE4-28-M3LMATM

1.6E-2

CE4-RPS-TM-CHA

4.8E-6

CE4-RYT-CF-2OF4

1.2E-4

CE4-RYT-FF-ICK3

193

CE4-40-MT3

FAILURE OF TRIP
INITIATION CIRCUIT

K3

FAILURE OF MANUAL
SWITCH 3

LOGIC MATRIX
RELAYS FOR K3
FAIL (CH A T&M)

LOGIC MATRIX
RELAYS FOR K3

FAIL (NO RPS
T&M)

REACTOR TRIP
LOGIC MATRIX

RELAYS FOR K3
SIGNAL FAIL

FAILURE OF TRIP
CONTACT INITIATOR

K3

RPS CHANNEL
A IS NOT IN TEST

AND MAINTENANCE

FAILURE OF LOGIC
MATRIX RELAY
FOR K3 SIGNAL

(CH A NOT IN T&M)

FAILURE OF LOGIC
MATRIX RELAY
FOR K3 SIGNAL
(CH A IN T&M)

TRIP CONTACTOR
K3 RELAY FAILS

CCF 2 OF 4
(1-OUT-OF-2 TWICE)
TRIP CONTACTORS

RPS CHANNEL
A IN TEST AND
MAINTENANCE
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CE4-05-M4

CE4-05-M4-CB

CE4-05-M4-4

CE4-05-M4-5

8.7E-6

CE4-BSN-CF-TB2OF4

2.5E-6

CE4-PWR-CF-TB2OF4

6.0E-5

CE4-PWR-FF-TB4

1.5E-4

CE4-BSN-FO-TB4

CE4-05-M4-6

3.7E-5

CE4-BUV-CF-TB2OF4

1.1E-3

CE4-BUV-FO-TB4

7.1E-7

CE4-BME-CF-TB2OF4

1.8E-5

CE4-BME-FO-TB4

158

CE4-05-M4-S

FAILURE OF TRIP
INITIATION CIRCUIT

K4

TRIP CIRCUIT
BREAKER TCP-4

FAILS

TRIP CIRCUIT
BREAKER TCB-4
UNDERVOLTAGE
DEVICE FAILURES

TRIP CIRCUIT
BREAKER TCB-4

SHUNT TRIP FAILURES

TRIP CIRCUIT
BREAKER TCB-4

COMMAND FAILURES

FAILURE OF TRIP
CIRCUIT BREAKER

TCB-4

TRIP CIRCUIT
BREAKER TCB-4

SHUNT TRIP DEVICE
FAILS

TRIP CIRCUIT
BREAKER TCB-4

SHUNT TRIP DEVICE
DC POWER FAILS

TRIP CIRCUIT
BREAKER TCB-4
UNDERVOLTAGE

DEVICE FAILS

TRIP CIRCUIT
BREAKER TCB-4

HARDWARE FAILURES

CCF 2 OF 4 (1-OF-2
TWICE) TRIP CIRCUIT

BRKR SHUNT TRIP
POWER

CCF 2 OF 4 (1-OF-2
TWICE) TRIP CIRCUIT

BRKR SHUNT TRIP
DEVICE

CCF 2 OF 4 (1-OF-2
TWICE) TRIP CIRCUIT

BRKR UNDERVOLTAGE
DEVICE

CCF 2 OF 4 (1-OUT-OF-2
TWICE) TRIP CIRCUIT

BREAKERS
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CE4-05-M4-S

CE4-05-M4-F

CE4-05-M4-1

CE4-05-M4-2

182

CE4-29-M4LM

161

CE4-08-CHA-NOTM

CE4-05-M4-3

183

CE4-30-M4LMATM

1.6E-2

CE4-RPS-TM-CHA

4.8E-6

CE4-RYT-CF-2OF4

1.2E-4

CE4-RYT-FF-ICK4

194

CE4-41-MT4

FAILURE OF TRIP
INITIATION CIRCUIT

K4

FAILURE OF MANUAL
SWITCH 4

LOGIC MATRIX
RELAYS FOR K4
FAIL (CHA A T&M)

LOGIC MATRIX
RELAYS FOR K4

FAIL (NO RPS
T&M)

REACTOR TRIP
LOGIC MATRIX

RELAYS FOR K4
SIGNAL FAIL

FAILURE OF TRIP
CONTACT INITIATOR

K4

RPS CHANNEL
A IS NOT IN TEST

AND MAINTENANCE

FAILURE OF LOGIC
MATRIX RELAY
FOR K4 SIGNAL

(CH A NOT IN T&M)

FAILURE OF LOGIC
MATRIX RELAY
FOR K4 SIGNAL
(CH A IN T&M)

TRIP CONTACTOR
K4 RELAY FAILS

CCF 2 OF 4
(1-OUT-OF-2 TWICE)
TRIP CONTACTORS

RPS CHANNEL
A IN TEST AND
MAINTENANCE
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CE4-06-MT1

1.0E-2

CE4-XHE-XE-SCRAM

1.3E-4

CE4-MSW-FF-MT1

4.9E-6

CE4-MSW-CF-2OF4

FAILURE OF MANUAL
SWITCH 1

CCF 2 OF 4 (1-OUT-OF-2
TWICE) MANUAL

SWITCHES

MANUAL SWITCH
1 FAILS

OPERATOR FAILS
TO INITIATE MANUAL

SCRAM

 CE4-06-MT1  -   FAILURE OF MANUAL SWITCH 1 2001/03/02 Page 159
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CE4-07-M1LM

CE4-07-M1LM-1

CE4-07-M1LM-AB

163

CE4-10-LMAB

2.6E-4

CE4-RYL-FF-LAB1

CE4-07-M1LM-BC

164

CE4-11-LMBC

2.6E-4

CE4-RYL-FF-LBC1

CE4-07-M1LM-BD

165

CE4-12-LMBD

2.6E-4

CE4-RYL-FF-LBD1

CE4-07-M1LMAC

166

CE4-13-LMAC

2.6E-4

CE4-RYL-FF-LAC1

CE4-07-M1LM-CD

167

CE4-14-LMCD

2.6E-4

CE4-RYL-FF-LCD1

CE4-07-M1LM-AD

168

CE4-15-LMAD

2.6E-4

CE4-RYL-FF-LAD1

2.0E-7

CE4-RYL-CF-1LM6OF6

LOGIC MATRIX
AD OUTPUT RELAYS

TO K1 FAIL

LOGIC MATRIX
CD OUTPUT RELAYS

TO K1 FAIL

LOGIC MATRIX
AC OUTPUT RELAYS

TO K1 FAIL

LOGIC MATRIX
BD OUTPUT RELAYS

TO K1 FAIL

LOGIC MATRIX
BC OUTPUT RELAYS

TO K1 FAIL

LOGIC MATRIX
AB OUTPUT RELAYS

TO K1 FAIL

LOGIC MATRIX
OUTPUT RELAYS
FOR K1 SIGNAL

FAIL

FAILURE OF LOGIC
MATRIX RELAY
FOR K1 SIGNAL
(CH A NOT IN

T&M

INPUT TO LOGIC
MATRIX AB FAILS

INPUT TO LOGIC
MATRIX BC FAILS

INPUT TO LOGIC
MATRIX BD FAILS

INPUT TO LOGIC
MATRIX AC FAILS

INPUT TO LOGIC
MATRIX CD FAILS

INPUT TO LOGIC
MATRIX AD FAILS

AD OUTPUT RELAY
1 FAILS

CCF 6 OF 6 K1
LOGIC MATRIC

RELAY OUTPUTS

CD OUTPUT RELAY
1 FAILS

AC OUTPUT RELAY
1 FAILS

BD OUTPUT RELAY
1 FAILS

BC OUTPUT RELAY
1 FAILS

AB OUTPUT RELAY
1 FAILS
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CE4-08-CHA-NOTM

1.6E-2

CE4-RPS-TM-CHA

RPS CHANNEL
A IS NOT IN TEST

AND MAINTENANCE

RPS CHANNEL
A IN TEST AND
MAINTENANCE

 CE4-08-CHA-NOTM  -   RPS CHANNEL A IS NOT IN TEST AND MAINTENANCE 2001/03/02 Page 161
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CE4-09-M1LMATM

CE4-09-M1LM-1

CE4-09-M1LM-BC

184

CE4-31-LMBCATM

2.6E-4

CE4-RYL-FF-LBC1

CE4-09-M1LM-BD

185

CE4-32-LMBDATM

2.6E-4

CE4-RYL-FF-LBD1

CE4-09-M1LM-CD

186

CE4-33-LMCDATM

2.6E-4

CE4-RYL-FF-LCD1

4.7E-7

CE4-RYL-CF-1LM3OF3TM

LOGIC MATRIX
CD OUTPUT RELAYS

TO K1 FAIL

LOGIC MATRIX
BD OUTPUT RELAYS

TO K1 FAIL

LOGIC MATRIX
BC OUTPUT RELAYS

TO K1 FAIL

LOGIC MATRIX OUTPUT
RELAYS FOR K1 SIGNAL

FAIL (CH A T&M)

FAILURE OF LOGIC
MATRIX RELAY FOR K1
SIGNAL (CH A IN T&M)

INPUT TO LOGIC
MATRIX BC FAILS

(CH A T&M)

INPUT TO LOGIC
MATRIX BD FAILS

(CH A T&M)

INPUT TO LOGIC
MATRIX CD FAILS

(CH A T&M)

CCF 3 OF 3 K1 LOGIC
MATRIC RELAY

OUTPUTS (CH A T&M)

CD OUTPUT RELAY
1 FAILS

BD OUTPUT RELAY
1 FAILS

BC OUTPUT RELAY
1 FAILS

 CE4-09-M1LMATM  -   FAILURE OF LOGIC MATRIX RELAY FOR K1 SIGNAL (CH A IN T&M) 2001/06/07 Page 162
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CE4-10-LMAB

CE4-10-LMAB-CA

170

CE4-17-CHAP

169

CE4-16-CHAT

CE4-10-LMAB-CB

172

CE4-19-CHBP

171

CE4-18-CHBT

INPUT SIGNAL
TO LOGIC MATRIX

AB FROM CHANNEL
B FAILS

INPUT SIGNAL
TO LOGIC MATRIX

AB FROM CHANNEL
A FAILS

INPUT TO LOGIC
MATRIX AB FAILS

CHANNEL A TEMPERATURE
BISTABLE FAILS

CHANNEL A PRESSURE
BISTABLE FAILS

CHANNEL B TEMPERATURE
BISTABLE FAILS

CHANNEL B PRESSURE
BISTABLE FAILS

 CE4-10-LMAB  -   INPUT TO LOGIC MATRIX AB FAILS 2001/03/02 Page 163



 

Fault Trees  Combustion Engineering RPS 170 

CE4-11-LMBC

CE4-11-LMBC-CB

172

CE4-19-CHBP

171

CE4-18-CHBT

CE4-11-LMBC-CC

174

CE4-21-CHCP

173

CE4-20-CHCT

INPUT SIGNAL
TO LOGIC MATRIX

BC FROM CHANNEL
C FAILS

INPUT SIGNAL
TO LOGIC MATRIX

BC FROM CHANNEL
B FAILS

INPUT TO LOGIC
MATRIX BC FAILS

CHANNEL B TEMPERATURE
BISTABLE FAILS

CHANNEL B PRESSURE
BISTABLE FAILS

CHANNEL C TEMPERATURE
BISTABLE FAILS

CHANNEL C PRESSURE
BISTABLE FAILS

 CE4-11-LMBC  -   INPUT TO LOGIC MATRIX BC FAILS 2001/03/02 Page 164



 

Fault Trees  Combustion Engineering RPS 171 

CE4-12-LMBD

CE4-12-LMBD-CB

172

CE4-19-CHBP

171

CE4-18-CHBT

CE4-12-LMBD-CD

176

CE4-23-CHDP

175

CE4-22-CHDT

INPUT SIGNAL
TO LOGIC MATRIX

BD FROM CHANNEL
D FAILS

INPUT SIGNAL
TO LOGIC MATRIX

BD FROM CHANNEL
B FAILS

INPUT TO LOGIC
MATRIX BD FAILS

CHANNEL B TEMPERATURE
BISTABLE FAILS

CHANNEL B PRESSURE
BISTABLE FAILS

CHANNEL D TEMPERATURE
BISTABLE FAILS

CHANNEL D PRESSURE
BISTABLE FAILS

 CE4-12-LMBD  -   INPUT TO LOGIC MATRIX BD FAILS 2001/03/02 Page 165
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CE4-13-LMAC

CE4-13-LMAC-CA

170

CE4-17-CHAP

169

CE4-16-CHAT

CE4-13-LMAC-CC

174

CE4-21-CHCP

173

CE4-20-CHCT

INPUT SIGNAL
TO LOGIC MATRIX

AC FROM CHANNEL
C FAILS

INPUT SIGNAL
TO LOGIC MATRIX

AC FROM CHANNEL
A FAILS

INPUT TO LOGIC
MATRIX AC FAILS

CHANNEL A TEMPERATURE
BISTABLE FAILS

CHANNEL A PRESSURE
BISTABLE FAILS

CHANNEL C TEMPERATURE
BISTABLE FAILS

CHANNEL C PRESSURE
BISTABLE FAILS

 CE4-13-LMAC  -   INPUT TO LOGIC MATRIX AC FAILS 2001/03/02 Page 166
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CE4-14-LMCD

CE4-14-LMCD-CC

174

CE4-21-CHCP

173

CE4-20-CHCT

CE4-14-LMCD-CD

176

CE4-23-CHDP

175

CE4-22-CHDT

INPUT SIGNAL
TO LOGIC MATRIX

CD FROM CHANNEL
D FAILS

INPUT SIGNAL
TO LOGIC MATRIX

CD FROM CHANNEL
C FAILS

INPUT TO LOGIC
MATRIX CD FAILS

CHANNEL C TEMPERATURE
BISTABLE FAILS

CHANNEL C PRESSURE
BISTABLE FAILS

CHANNEL D TEMPERATURE
BISTABLE FAILS

CHANNEL D PRESSURE
BISTABLE FAILS

 CE4-14-LMCD  -   INPUT TO LOGIC MATRIX CD FAILS 2001/03/02 Page 167
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CE4-15-LMAD

CE4-15-LMAD-CA

170

CE4-17-CHAP

169

CE4-16-CHAT

CE4-15-LMAD-CD

176

CE4-23-CHDP

175

CE4-22-CHDT

INPUT SIGNAL
TO LOGIC MATRIX

AD FROM CHANNEL
D FAILS

INPUT SIGNAL
TO LOGIC MATRIX

AD FROM CHANNEL
A FAILS

INPUT TO LOGIC
MATRIX AD FAILS

CHANNEL A TEMPERATURE
BISTABLE FAILS

CHANNEL A PRESSURE
BISTABLE FAILS

CHANNEL D TEMPERATURE
BISTABLE FAILS

CHANNEL D PRESSURE
BISTABLE FAILS

 CE4-15-LMAD  -   INPUT TO LOGIC MATRIX AD FAILS 2001/03/02 Page 168
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CE4-16-CHAT

5.0E-4

CE4-CBI-FF-TA

7.2E-6

CE4-CBI-CF-T3OF4

2.7E-3

CE4-CPD-FF-TA

5.7E-5

CE4-CPD-CF-T3OF4

8.4E-4

CE4-CTP-FF-HTA

1.0E-5

CE4-CTP-CF-HT3OF4

8.4E-4

CE4-CTP-FF-CTA

1.0E-5

CE4-CTP-CF-CT3OF4

CHANNEL A
TEMPERATURE
BISTABLE FAILS

CCF 3 OF 4 COLD
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CHANNEL A COLD
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CCF 3 OF 4 HOT
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CHANNEL A HOT
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CCF 3 OF 4 CORE
PROTECTION

CALCULATORS

CHANNEL A DIGITAL
CORE PROTECTION
CALCULATOR FAILS

CCF 3 OF 4 TEMPERATURE
BISTABLES

CHANNEL A
TEMPERATURE

BISTABLE UNIT FAILS

 CE4-16-CHAT  -   CHANNEL A TEMPERATURE BISTABLE FAILS 2001/06/07 Page 169
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CE4-17-CHAP

5.0E-4

CE4-CBI-FF-PA

1.1E-4

CE4-CPR-FF-PA

1.5E-6

CE4-CPR-CF-P3OF4

7.2E-6

CE4-CBI-CF-P3OF4

CHANNEL A PRESSURE
BISTABLE FAILS

CCF 3 OF 4 PRESSURE
BISTABLES

CCF 3 OF 4 PRESSURE
SENSORS/TRANSMITTERS

CHANNEL A PRESSURE
SENSOR/TRANSMITTER

FAILS

CHANNEL A PRESSURE
BISTABLE FAILS

 CE4-17-CHAP  -   CHANNEL A PRESSURE BISTABLE FAILS 2001/03/02 Page 170
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CE4-18-CHBT

7.2E-6

CE4-CBI-CF-T3OF4

5.7E-5

CE4-CPD-CF-T3OF4

1.0E-5

CE4-CTP-CF-HT3OF4

1.0E-5

CE4-CTP-CF-CT3OF4

5.0E-4

CE4-CBI-FF-TB

2.7E-3

CE4-CPD-FF-TB

8.4E-4

CE4-CTP-FF-HTB

8.4E-4

CE4-CTP-FF-CTB

CHANNEL B TEMPERATURE
BISTABLE FAILS

CHANNEL B COLD
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CHANNEL B HOT
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CHANNEL B DIGITAL
CORE PROTECTION
CALCULATOR FAILS

CHANNEL B
TEMPERATURE

BISTABLE UNIT FAILS

CCF 3 OF 4 COLD
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CCF 3 OF 4 HOT
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CCF 3 OF 4 CORE
PROTECTION

CALCULATORS

CCF 3 OF 4
TEMPERATURE

BISTABLES

 CE4-18-CHBT  -   CHANNEL B TEMPERATURE BISTABLE FAILS 2001/06/07 Page 171
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CE4-19-CHBP

1.5E-6

CE4-CPR-CF-P3OF4

7.2E-6

CE4-CBI-CF-P3OF4

5.0E-4

CE4-CBI-FF-PB

1.1E-4

CE4-CPR-FF-PB

CHANNEL B PRESSURE
BISTABLE FAILS

CHANNEL B PRESSURE
SENSOR/TRANSMITTER

FAILS

CHANNEL B PRESSURE
BISTABLE FAILS

CCF 3 OF 4 PRESSURE
BISTABLES

CCF 3 OF 4 PRESSURE
SENSORS/TRANSMITTERS

 CE4-19-CHBP  -   CHANNEL B PRESSURE BISTABLE FAILS 2001/03/02 Page 172
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CE4-20-CHCT

7.2E-6

CE4-CBI-CF-T3OF4

5.7E-5

CE4-CPD-CF-T3OF4

1.0E-5

CE4-CTP-CF-HT3OF4

1.0E-5

CE4-CTP-CF-CT3OF4

5.0E-4

CE4-CBI-FF-TC

2.7E-3

CE4-CPD-FF-TC

8.4E-4

CE4-CTP-FF-HTC

8.4E-4

CE4-CTP-FF-CTC

CHANNEL C
TEMPERATURE
BISTABLE FAILS

CHANNEL C COLD
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CHANNEL C HOT
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CHANNEL C DIGITAL
CORE PROTECTION
CALCULATOR FAILS

CHANNEL C
TEMPERATURE

BISTABLE UNIT FAILS

CCF 3 OF 4 COLD
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CCF 3 OF 4 HOT
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CCF 3 OF 4 CORE
PROTECTION

CALCULATORS

CCF 3 OF 4
TEMPERATURE

BISTABLES

 CE4-20-CHCT  -   CHANNEL C TEMPERATURE BISTABLE FAILS 2001/06/07 Page 173
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CE4-21-CHCP

1.5E-6

CE4-CPR-CF-P3OF4

7.2E-6

CE4-CBI-CF-P3OF4

5.0E-4

CE4-CBI-FF-PC

1.1E-4

CE4-CPR-FF-PC

CHANNEL C PRESSURE
BISTABLE FAILS

CHANNEL C PRESSURE
SENSOR/TRANSMITTER

FAILS

CHANNEL C PRESSURE
BISTABLE FAILS

CCF 3 OF 4 PRESSURE
BISTABLES

CCF 3 OF 4 PRESSURE
SENSORS/TRANSMITTERS

 CE4-21-CHCP  -   CHANNEL C PRESSURE BISTABLE FAILS 2001/03/02 Page 174
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CE4-22-CHDT

7.2E-6

CE4-CBI-CF-T3OF4

5.7E-5

CE4-CPD-CF-T3OF4

1.0E-5

CE4-CTP-CF-HT3OF4

1.0E-5

CE4-CTP-CF-CT3OF4

5.0E-4

CE4-CBI-FF-TD

2.7E-3

CE4-CPD-FF-TD

8.4E-4

CE4-CTP-FF-HTD

8.4E-4

CE4-CTP-FF-CTD

CHANNEL D
TEMPERATURE
BISTABLE FAILS

CHANNEL D COLD
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CHANNEL D HOT
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CHANNEL D DIGITAL
CORE PROTECTION
CALCULATOR FAILS

CHANNEL D TEMPERATURE
BISTABLE UNIT

FAILS

CCF 3 OF 4 COLD
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CCF 3 OF 4 HOT
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CCF 3 OF 4 CORE
PROTECTION

CALCULATORS

CCF 3 OF 4
TEMPERATURE

BISTABLES

 CE4-22-CHDT  -   CHANNEL D TEMPERATURE BISTABLE FAILS 2001/06/07 Page 175
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CE4-23-CHDP

1.5E-6

CE4-CPR-CF-P3OF4

7.2E-6

CE4-CBI-CF-P3OF4

5.0E-4

CE4-CBI-FF-PD

1.1E-4

CE4-CPR-FF-PD

CHANNEL D PRESSURE
BISTABLE FAILS

CHANNEL D PRESSURE
SENSOR/TRANSMITTER

FAILS

CHANNEL D PRESSURE
BISTABLE FAILS

CCF 3 OF 4 PRESSURE
BISTABLES

CCF 3 OF 4 PRESSURE
SENSORS/TRANSMITTERS

 CE4-23-CHDP  -   CHANNEL D PRESSURE BISTABLE FAILS 2001/03/02 Page 176
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CE4-24-M2LM

CE4-24-M2LM-1

CE4-24-M2LM-AB

163

CE4-10-LMAB

2.6E-4

CE4-RYL-FF-LAB2

CE4-24-M2LM-BC

164

CE4-11-LMBC

2.6E-4

CE4-RYL-FF-LBC2

CE4-24-M2LM-BD

165

CE4-12-LMBD

2.6E-4

CE4-RYL-FF-LBD2

CE4-24-M2LMAC

166

CE4-13-LMAC

2.6E-4

CE4-RYL-FF-LAC2

CE4-24-M2LM-CD

167

CE4-14-LMCD

2.6E-4

CE4-RYL-FF-LCD2

CE4-24-M2LM-AD

168

CE4-15-LMAD

2.6E-4

CE4-RYL-FF-LAD2

2.0E-7

CE4-RYL-CF-2LM6OF6

INPUT TO LOGIC
MATRIX AB FAILS

INPUT TO LOGIC
MATRIX BC FAILS

INPUT TO LOGIC
MATRIX BD FAILS

INPUT TO LOGIC
MATRIX AC FAILS

INPUT TO LOGIC
MATRIX CD FAILS

INPUT TO LOGIC
MATRIX AD FAILS

LOGIC MATRIX
AD OUTPUT RELAYS

TO K2 FAIL

LOGIC MATRIX
CD OUTPUT RELAYS

TO K2 FAIL

LOGIC MATRIX
AC OUTPUT RELAYS

TO K2 FAIL

LOGIC MATRIX
BD OUTPUT RELAYS

TO K2 FAIL

LOGIC MATRIX
BC OUTPUT RELAYS

TO K2 FAIL

LOGIC MATRIX
AB OUTPUT RELAYS

TO K2 FAIL

LOGIC MATRIX
OUTPUT RELAYS
FOR K2 SIGNAL

FAIL

FAILURE OF LOGIC
MATRIX RELAY
FOR K2 SIGNAL
(CH A NOT IN

T&M

CCF 6 OF 6 K2
LOGIC MATRIC

RELAY OUTPUTS

AD OUTPUT RELAY
2 FAILS

CD OUTPUT RELAY
2 FAILS

AC OUTPUT RELAY
2 FAILS

BD OUTPUT RELAY
2 FAILS

BC OUTPUT RELAY
2 FAILS

AB OUTPUT RELAY
2 FAILS

 CE4-24-M2LM  -  FAILURE OF LOGIC MATRIX RELAY FOR K2 SIGNAL (CH A NOT IN T&M 2001/06/07 Page 177
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CE4-25-M2LMATM

CE4-25-M2LM-1

CE4-25-M2LM-BC

184

CE4-31-LMBCATM

2.6E-4

CE4-RYL-FF-LBC2

CE4-25-M2LM-BD

185

CE4-32-LMBDATM

2.6E-4

CE4-RYL-FF-LBD2

CE4-25-M2LM-CD

186

CE4-33-LMCDATM

2.6E-4

CE4-RYL-FF-LCD2

4.7E-7

CE4-RYL-CF-2LM3OF3TM

LOGIC MATRIX
CD OUTPUT RELAYS

TO K2 FAIL

LOGIC MATRIX
BD OUTPUT RELAYS

TO K2 FAIL

LOGIC MATRIX
BC OUTPUT RELAYS

TO K2 FAIL

LOGIC MATRIX
OUTPUT RELAYS
FOR K2 SIGNAL
FAIL (CH A T&M)

FAILURE OF LOGIC
MATRIX RELAY
FOR K2 SIGNAL
(CH A IN T&M)

INPUT TO LOGIC
MATRIX BC FAILS

(CH A T&M)

INPUT TO LOGIC
MATRIX BD FAILS

(CH A T&M)

INPUT TO LOGIC
MATRIX CD FAILS

(CH A T&M)

CCF 3 OF 3 K2
LOGIC MATRIC

RELAY OUTPUTS
(CH A T&M)

CD OUTPUT RELAY
2 FAILS

BD OUTPUT RELAY
2 FAILS

BC OUTPUT RELAY
2 FAILS

 CE4-25-M2LMATM  -   FAILURE OF LOGIC MATRIX RELAY FOR K2 SIGNAL (CH A IN T&M) 2001/06/07 Page 178
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CE4-26-MT2

1.0E-2

CE4-XHE-XE-SCRAM

1.3E-4

CE4-MSW-FF-MT2

4.9E-6

CE4-MSW-CF-2OF4

FAILURE OF MANUAL
SWITCH 2

CCF 2 OF 4 (1-OUT-OF-2
TWICE) MANUAL

SWITCHES

MANUAL SWITCH
2 FAILS

OPERATOR FAILS
TO INITIATE MANUAL

SCRAM

 CE4-26-MT2  -   FAILURE OF MANUAL SWITCH 2 2001/03/02 Page 179
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CE4-27-M3LM

CE4-27-M3LM-1

CE4-27-M3LM-AB

163

CE4-10-LMAB

2.6E-4

CE4-RYL-FF-LAB3

CE4-27-M3LM-BC

164

CE4-11-LMBC

2.6E-4

CE4-RYL-FF-LBC3

CE4-27-M3LM-BD

165

CE4-12-LMBD

2.6E-4

CE4-RYL-FF-LBD3

CE4-27-M3LMAC

166

CE4-13-LMAC

2.6E-4

CE4-RYL-FF-LAC3

CE4-27-M3LM-CD

167

CE4-14-LMCD

2.6E-4

CE4-RYL-FF-LCD3

CE4-27-M3LM-AD

168

CE4-15-LMAD

2.6E-4

CE4-RYL-FF-LAD3

2.0E-7

CE4-RYL-CF-3LM6OF6

INPUT TO LOGIC
MATRIX AB FAILS

INPUT TO LOGIC
MATRIX BC FAILS

INPUT TO LOGIC
MATRIX BD FAILS

INPUT TO LOGIC
MATRIX AC FAILS

INPUT TO LOGIC
MATRIX CD FAILS

INPUT TO LOGIC
MATRIX AD FAILS

LOGIC MATRIX
AD OUTPUT RELAYS

TO K3 FAIL

LOGIC MATRIX
CD OUTPUT RELAYS

TO K3 FAIL

LOGIC MATRIX
AC OUTPUT RELAYS

TO K3 FAIL

LOGIC MATRIX
BD OUTPUT RELAYS

TO K3 FAIL

LOGIC MATRIX
BC OUTPUT RELAYS

TO K3 FAIL

LOGIC MATRIX
AB OUTPUT RELAYS

TO K3 FAIL

LOGIC MATRIX
OUTPUT RELAYS
FOR K3 SIGNAL

FAIL

FAILURE OF LOGIC
MATRIX RELAY
FOR K3 SIGNAL
(CH A NOT IN

T&M

CCF 6 OF 6 K3
LOGIC MATRIC

RELAY OUTPUTS

AC OUTPUT RELAY
3 FAILS

AD OUTPUT RELAY
3 FAILS

CD OUTPUT RELAY
3 FAILS

BD OUTPUT RELAY
3 FAILS

BC OUTPUT RELAY
3 FAILS

AB OUTPUT RELAY
3 FAILS

 CE4-27-M3LM  -  FAILURE OF LOGIC MATRIX RELAY FOR K3 SIGNAL (CH A NOT IN T&M 2001/06/07 Page 180
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CE4-28-M3LMATM

CE4-28-M3LM-1

CE4-28-M3LM-BC

184

CE4-31-LMBCATM

2.6E-4

CE4-RYL-FF-LBC3

CE4-28-M3LM-BD

185

CE4-32-LMBDATM

2.6E-4

CE4-RYL-FF-LBD3

CE4-28-M3LM-CD

186

CE4-33-LMCDATM

2.6E-4

CE4-RYL-FF-LCD3

4.7E-7

CE4-RYL-CF-3LM3OF3TM

LOGIC MATRIX
CD OUTPUT RELAYS

TO K3 FAIL

LOGIC MATRIX
BD OUTPUT RELAYS

TO K3 FAIL

LOGIC MATRIX
BC OUTPUT RELAYS

TO K3 FAIL

LOGIC MATRIX OUTPUT
RELAYS FOR K3 SIGNAL

FAIL (CH A T&M)

FAILURE OF LOGIC
MATRIX RELAY FOR K3
SIGNAL (CH A IN T&M)

INPUT TO LOGIC
MATRIX BC FAILS

(CH A T&M)

INPUT TO LOGIC
MATRIX BD FAILS

(CH A T&M)

INPUT TO LOGIC
MATRIX CD FAILS

(CH A T&M)

CCF 3 OF 3 K3 LOGIC
MATRIC RELAY

OUTPUTS (CH A T&M)

CD OUTPUT RELAY
3 FAILS

BD OUTPUT RELAY
3 FAILS

BC OUTPUT RELAY
3 FAILS

 CE4-28-M3LMATM  -   FAILURE OF LOGIC MATRIX RELAY FOR K3 SIGNAL (CH A IN T&M) 2001/06/07 Page 181
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CE4-29-M4LM

CE4-29-M4LM-1

CE4-29-M4LM-AB

163

CE4-10-LMAB

2.6E-4

CE4-RYL-FF-LAB4

CE4-29-M4LM-BC

164

CE4-11-LMBC

2.6E-4

CE4-RYL-FF-LBC4

CE4-29-M4LM-BD

165

CE4-12-LMBD

2.6E-4

CE4-RYL-FF-LBD4

CE4-29-M4LMAC

166

CE4-13-LMAC

2.6E-4

CE4-RYL-FF-LAC4

CE4-29-M4LM-CD

167

CE4-14-LMCD

2.6E-4

CE4-RYL-FF-LCD4

CE4-29-M4LM-AD

168

CE4-15-LMAD

2.6E-4

CE4-RYL-FF-LAD4

2.0E-7

CE4-RYL-CF-4LM6OF6

INPUT TO LOGIC
MATRIX AB FAILS

INPUT TO LOGIC
MATRIX BC FAILS

INPUT TO LOGIC
MATRIX BD FAILS

INPUT TO LOGIC
MATRIX AC FAILS

INPUT TO LOGIC
MATRIX CD FAILS

INPUT TO LOGIC
MATRIX AD FAILS

LOGIC MATRIX
AD OUTPUT RELAYS

TO K4 FAIL

LOGIC MATRIX
CD OUTPUT RELAYS

TO K4 FAIL

LOGIC MATRIX
AC OUTPUT RELAYS

TO K4 FAIL

LOGIC MATRIX
BD OUTPUT RELAYS

TO K4 FAIL

LOGIC MATRIX
BC OUTPUT RELAYS

TO K4 FAIL

LOGIC MATRIX
AB OUTPUT RELAYS

TO K4 FAIL

LOGIC MATRIX
OUTPUT RELAYS
FOR K4 SIGNAL

FAIL

FAILURE OF LOGIC
MATRIX RELAY FOR

K4 SIGNAL (CH A
NOT IN T&M)

CCF 6 OF 6 K4
LOGIC MATRIC

RELAY OUTPUTS

AD OUTPUT RELAY
4 FAILS

CD OUTPUT RELAY
4 FAILS

AC OUTPUT RELAY
4 FAILS

BD OUTPUT RELAY
4 FAILS

BC OUTPUT RELAY
4 FAILS

AB OUTPUT RELAY
4 FAILS
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CE4-30-M4LMATM

CE4-30-M4LM-1

CE4-30-M4LM-BC

184

CE4-31-LMBCATM

2.6E-4

CE4-RYL-FF-LBC4

CE4-30-M4LM-BD

185

CE4-32-LMBDATM

2.6E-4

CE4-RYL-FF-LBD4

CE4-30-M4LM-CD

186

CE4-33-LMCDATM

2.6E-4

CE4-RYL-FF-LCD4

4.7E-7

CE4-RYL-CF-4LM3OF3TM

LOGIC MATRIX
CD OUTPUT RELAYS

TO K4 FAIL

LOGIC MATRIX
BD OUTPUT RELAYS

TO K4 FAIL

LOGIC MATRIX
BC OUTPUT RELAYS

TO K4 FAIL

LOGIC MATRIX OUTPUT
RELAYS FOR K4 SIGNAL

FAIL (CH A T&M)

FAILURE OF LOGIC
MATRIX RELAY FOR K4
SIGNAL (CH A IN T&M)

INPUT TO LOGIC
MATRIX BC FAILS

(CH A T&M)

INPUT TO LOGIC
MATRIX BD FAILS

(CH A T&M)

INPUT TO LOGIC
MATRIX CD FAILS

(CH A T&M)

CCF 3 OF 3 K4 LOGIC
MATRIC RELAY

OUTPUTS (CH A T&M)

CD OUTPUT RELAY
4 FAILS

BD OUTPUT RELAY
4 FAILS

BC OUTPUT RELAY
4 FAILS
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CE4-31-LMBCATM

CE4-31-LMBC-CB

188

CE4-35-CHBPATM

187

CE4-34-CHBTATM

CE4-31-LMBC-CC

190

CE4-37-CHCPATM

189

CE4-36-CHCTATM

INPUT TO LOGIC MATRIX
BC FROM CHANNEL C

FAILS (CH A T&M)

INPUT TO LOGIC MATRIX
BC FROM CHANNEL B

FAILS (CH A T&M)

INPUT TO LOGIC
MATRIX BC FAILS

(CH A T&M)

CHANNEL B TEMPERATURE
BISTABLE FAILS

(CH A T&M)

CHANNEL B PRESSURE
BISTABLE FAILS

(CH A T&M)

CHANNEL C TEMPERATURE
BISTABLE FAILS

(CH A T&M)

CHANNEL C PRESSURE
BISTABLE FAILS

(CH A T&M)
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CE4-32-LMBDATM

CE4-32-LMBD-CB

188

CE4-35-CHBPATM

187

CE4-34-CHBTATM

CE4-32-LMBD-CD

192

CE4-39-CHDPATM

191

CE4-38-CHDTATM

INPUT TO LOGIC MATRIX
BD FROM CHANNEL D

FAILS (CH A T&M)

INPUT TO LOGIC MATRIX
BD FROM CHANNEL B

FAILS (CH A T&M)

INPUT TO LOGIC
MATRIX BD FAILS

(CH A T&M)

CHANNEL B TEMPERATURE
BISTABLE FAILS

(CH A T&M)

CHANNEL B PRESSURE
BISTABLE FAILS

(CH A T&M)

CHANNEL D TEMPERATURE
BISTABLE FAILS

(CH A T&M)

CHANNEL D PRESSURE
BISTABLE FAILS

(CH A T&M)
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CE4-33-LMCDATM

CE4-33-LMCD-CC

190

CE4-37-CHCPATM

189

CE4-36-CHCTATM

CE4-33-LMCD-CD

192

CE4-39-CHDPATM

191

CE4-38-CHDTATM

INPUT TO LOGIC MATRIX
CD FROM CHANNEL D

FAILS (CH A T&M)

INPUT TO LOGIC MATRIX
CD FROM CHANNEL C

FAILS (CH A T&M)

INPUT TO LOGIC
MATRIX CD FAILS

(CH A T&M)

CHANNEL C TEMPERATURE
BISTABLE FAILS

(CH A T&M)

CHANNEL C PRESSURE
BISTABLE FAILS

(CH A T&M)

CHANNEL D TEMPERATURE
BISTABLE FAILS

(CH A T&M)

CHANNEL D PRESSURE
BISTABLE FAILS

(CH A T&M)
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CE4-34-CHBTATM

5.0E-4

CE4-CBI-FF-TB

2.7E-3

CE4-CPD-FF-TB

8.4E-4

CE4-CTP-FF-HTB

8.4E-4

CE4-CTP-FF-CTB

2.6E-7

CE4-CBI-CF-T2OF3TM

1.3E-4

CE4-CPD-CF-T2OF3TM

3.7E-5

CE4-CTP-CF-HT2OF3TM

3.7E-5

CE4-CTP-CF-CT2OF3TM

CHANNEL B TEMPERATURE
BISTABLE FAILS

(CH A T&M)

CCF 2 OF 3 COLD
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CCF 2 OF 3 HOT
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CCF 2 OF 3 CORE
PROTECTION

CALCULATORS
(CH A T&M)

CCF 2 OF 3 TEMPERATURE
BISTABLES (CH

A T&M)

CHANNEL B COLD
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CHANNEL B HOT
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CHANNEL B DIGITAL
CORE PROTECTION
CALCULATOR FAILS

CHANNEL B TEMPERATURE
BISTABLE UNIT

FAILS
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CE4-35-CHBPATM

5.0E-4

CE4-CBI-FF-PB

1.1E-4

CE4-CPR-FF-PB

5.0E-6

CE4-CPR-CF-P2OF3TM

2.6E-7

CE4-CBI-CF-P2OF3TM

CHANNEL B PRESSURE
BISTABLE FAILS

(CH A T&M)

CCF 2 OF 3 PRESSURE
BISTABLES (CH

A T&M)

CCF 2 OF 3 PRESSURE
SENSORS/TRANSMITTERS

(CH A T&M)

CHANNEL B PRESSURE
SENSOR/TRANSMITTER

FAILS

CHANNEL B PRESSURE
BISTABLE FAILS
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CE4-36-CHCTATM

5.0E-4

CE4-CBI-FF-TC

2.7E-3

CE4-CPD-FF-TC

8.4E-4

CE4-CTP-FF-HTC

8.4E-4

CE4-CTP-FF-CTC

2.6E-7

CE4-CBI-CF-T2OF3TM

1.3E-4

CE4-CPD-CF-T2OF3TM

3.7E-5

CE4-CTP-CF-HT2OF3TM

3.7E-5

CE4-CTP-CF-CT2OF3TM

CHANNEL C TEMPERATURE
BISTABLE FAILS

(CH A T&M)

CCF 2 OF 3 COLD
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CCF 2 OF 3 HOT
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CCF 2 OF 3 CORE
PROTECTION CALCULATORS

(CH A T&M)

CCF 2 OF 3 TEMPERATURE
BISTABLES (CH

A T&M)

CHANNEL C COLD
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CHANNEL C HOT
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CHANNEL C DIGITAL
CORE PROTECTION
CALCULATOR FAILS

CHANNEL C
TEMPERATURE

BISTABLE UNIT FAILS
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CE4-37-CHCPATM

5.0E-4

CE4-CBI-FF-PC

1.1E-4

CE4-CPR-FF-PC

5.0E-6

CE4-CPR-CF-P2OF3TM

2.6E-7

CE4-CBI-CF-P2OF3TM

CHANNEL C PRESSURE
BISTABLE FAILS

(CH A T&M)

CCF 2 OF 3 PRESSURE
BISTABLES (CH

A T&M)

CCF 2 OF 3 PRESSURE
SENSORS/TRANSMITTERS

(CH A T&M)

CHANNEL C PRESSURE
SENSOR/TRANSMITTER

FAILS

CHANNEL C PRESSURE
BISTABLE FAILS
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CE4-38-CHDTATM

5.0E-4

CE4-CBI-FF-TD

2.7E-3

CE4-CPD-FF-TD

8.4E-4

CE4-CTP-FF-HTD

8.4E-4

CE4-CTP-FF-CTD

2.6E-7

CE4-CBI-CF-T2OF3TM

1.3E-4

CE4-CPD-CF-T2OF3TM

3.7E-5

CE4-CTP-CF-HT2OF3TM

3.7E-5

CE4-CTP-CF-CT2OF3TM

CHANNEL D TEMPERATURE
BISTABLE FAILS

(CH A T&M)

CCF 2 OF 3 COLD
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CCF 2 OF 3 HOT
LEG TEMPERATURE

SENSORS/TRANSMITTERS

CCF 2 OF 3 CORE
PROTECTION CALCULATORS

(CH A T&M)

CCF 2 OF 3 TEMPERATURE
BISTABLES (CH

A T&M)

CHANNEL D COLD
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CHANNEL D HOT
LEG TEMPERATURE

SENSOR/TRANSMITTER
FAILS

CHANNEL D DIGITAL
CORE PROTECTION
CALCULATOR FAILS

CHANNEL D TEMPERATURE
BISTABLE UNIT

FAILS
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CE4-39-CHDPATM

5.0E-4

CE4-CBI-FF-PD

1.1E-4

CE4-CPR-FF-PD

5.0E-6

CE4-CPR-CF-P2OF3TM

2.6E-7

CE4-CBI-CF-P2OF3TM

CHANNEL D PRESSURE
BISTABLE FAILS

(CH A T&M)

CCF 2 OF 3 PRESSURE
BISTABLES (CH

A T&M)

CCF 2 OF 3 PRESSURE
SENSORS/TRANSMITTERS

(CH A T&M)

CHANNEL D PRESSURE
SENSOR/TRANSMITTER

FAILS

CHANNEL D PRESSURE
BISTABLE FAILS
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CE4-40-MT3

1.0E-2

CE4-XHE-XE-SCRAM

1.3E-4

CE4-MSW-FF-MT3

4.9E-6

CE4-MSW-CF-2OF4

FAILURE OF MANUAL
SWITCH 3

CCF 2 OF 4 (1-OUT-OF-2
TWICE) MANUAL

SWITCHES

MANUAL SWITCH
3 FAILS

OPERATOR FAILS
TO INITIATE MANUAL

SCRAM
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CE4-41-MT4

1.0E-2

CE4-XHE-XE-SCRAM

1.3E-4

CE4-MSW-FF-MT4

4.9E-6

CE4-MSW-CF-2OF4

FAILURE OF MANUAL
SWITCH 4

CCF 2 OF 4 (1-OUT-OF-2
TWICE) MANUAL

SWITCHES

MANUAL SWITCH
4 FAILS

OPERATOR FAILS
TO INITIATE MANUAL

SCRAM
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